MICROTArE MANUAL 



SECTION 1 
SYSTEM SUMMARY 

Mlcrofrape provider fh© HeKlhllUy^ tp^-^, and stor-age cap-ablffffes of magnaflc ^ape whila 
mamkilnlng th© convenier^ce of papeir frapSo Ife siz© and pojkibllfly^ !n oddltloR to ^-he 't&l^^- 
ahlllfy obtained hy !li€j tape fo:rmol and frcsck head ri'r'J-afi!gem©s"jf, rerdeir ils Hrrfagrai^orc into 
overall systems an eamly accompHsbed task,. The MIcrotopa iystem demrrlhed m fhh mamml 
comhH of a Type 550 Mk?ofope Gjr?f;'ol mi>lf and a Type 555 Dyal MIc;©kipe IVompc^i'fr Uffulfo 
I'h'js system !s used with ©Ifhe? a PDB»I or PDP-4 fo provide ci fcssf^ consve^ile^f isipyS^oasfptif 
d-sv!ceo 

MICROTAFE CONTROL tfl'E 5fK> 

'fhe Mfcj'otap^ GsntJ^I Unit 550 is a pTogram b-eak control o Tbcif Is, If of lows the t'aosfer o? 
frBfo^inrtafloii wo.'fd by woifd between fhe computer and the MIcyotope Tftcn.^po:'f Ursit 555c Smce 
frhe coii^Tof does rsof deal with blocks of l8'!ferm«:sf!orB from th© tape, words can be snsdlvfduaMy 
i'^ad and wcffteti within ceTfoln general IlraffSo Slrsce fhe compute:^ h "eqy??ed to aflajaid to ihe 
iieeds of the contn'o! on o wo-rd by worfd hmhg, however ^ mofe of lU flm^ h spent m handling fhe 
iteeds of fhe comf^rol fbom would be fhe cme U fb© corst^oS wsre of the block trar^sfer type,.. 

The Mld'ofcspe Cot^fro! UrJf 5^ contaim elect;; oimc clTcult?y necessary for- p&cfo^mlnQ the log* 
sea! and ffming fyincfaom essential to fhe opmaHon of the sysfemi fhe M^^c'^otope tranispoff umf' 
confatm the fapB hardllng elements^ the df'i^m mechankm,,, and ridoys for swifcbmg the tape 
heads orsfo cj masfer bigs syitemo 

MICROTAPE BANSPORT WPE 555 

Operation of the Mlcrrofape aTostiSpor!" is, ro^mally^ cosit:fofled by on mmdiafed compote/ ,.. How- 
everr^ moiiyal control Is also offo&'ded,, by mean.''-, of the confJoSs lootsfad oil. trbe fropt panel of fhe 
y^lfo A dencflpHon of each coniroil en the pond h mcluded m Sectfom 3 of ^hh manual o 

A m^^^mum of fouF tape tronsporrl yulfs (elghf d.iv^l may be contmlled by i'he Type 550 Corjfrol 
Umf by meons of the mo'o'k track ^, which gives foitiiaf mfo?mof1on! fo fhe cofif.Foi.^ asxl tlie pTogjam 
3Pf<§i7.Typt focal If^y of fhe PDP-4 arsd 1o The €oiispy|®T Is peirrosfteci to do compjfqtfors m fhe mam 
pfogrom doicmg tape operations., Irrfoirriiofiosi Is frcinisfe-rrecl with prog.roii^'jied check ''ri;g by m®am 
of th® syfes'outfiies syppflad^ hul' these ^oufkm& «:b not allow sfmylforiieoi?® cori'ipyfGtforjs dirnng wo;rd 
t?an!sfe;fs sine© th^e pirogyams ai^e general pyrpose argd tqke iJiosf of fhe oxj^pustef's inme for fheti' 
op©;ratfoR« « 
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USES OF M^OROmPE 

Micirotape Is po^t^cularly suitable f©ii ce-'iam oppl^cotlom,. Some of these afe ^.Q\fm&d 
brmHy beSoWo 

the Hmf application h simply as o storage devfee for pi'^og-'j'ams and data.- Since the tape 
hamlilng is extremely simple^ l^ h eosy^ and m fact dem'^ahleg to sto:re the pjogrcim on 
Mlcirofape and simply catny U to the computer when ^eeelefi.. To cosry ?he same amoyntf of 
data on elfh©? cards cr pope? tape v^oi^^fcl b© inwleldy te soy fb«J leosfo Dsff©,r60'5" iifcrrary fape^ 
ccfi be changed easily^ if rB®C€!$sany^ ar^d r^frleval of any po'rflorj of fha fope 's yelQllvely 

EdMng 

^If raod if! cations to th© p-fograms am necmna'Ty^ fhe tepe rse-ed r^ot fee alfher- irewj'lf&ert! esitlrely 
lo piras®T¥e the orcleT,^ or added to at th© ©fid... Hie pyognim can b© read m^. modified^ and 
rew.f'lttesi m ^h^ %anw locQjlon on the tope if \U block length Is mit changed „ Ihh indicates 
also fcf many p^og^mm casi be wnUen yfIf!;^^iog a mmtmum. nmnhm of drives. ■ 

On-'LlnQ System Dafo Handllog 

On an ori^llms sysfeRi^- M5a of Mlvidyoi Miceotopes to sl-o^^e li;ifomiofion keyed m by nidivld- 
pal y§©:?is pi'owldes a fakly cheap and efficlerii:' way of haridlliig data,, Jh& ability to my{fi~ 
pij^gram dwTls^ seafcblf^ fwhich ffeqyires by fa^^ the g?eofes^ amount of flme? m&am thot 
ma-i'e ihan one indlvld^^al can have acca;ss ^o fbe campji'-er wlfhowf- appreciably affectmg 
'sritemaf processing^ citid wllhoyf cayslr^g Qn tm^dlmi^e omoimt of wailing ftme for the yse;r,> 
All entemlon of f'his It discussed m the ciext opplfcatlosio 

Slm5© the Mkrofcpe r-eel Is only 3-1/^ Ifschei. m doam©f®:'f,- and the sypleiri car<; ;r©ad or WfflS^a 
5p bo^h diii'eefloa'j.r. .rcsiAm access to any pom> on the mml m Talatwety frMo A fairly ia.rge 
amoi^f of data can) be stored^ however o f^or^: example,? c*ie kspe cars bald mom than 22 com- 
plete 4K memories. Irs a w®aU'flme, my If iple-'wse;,,, G'csjidom access ^^It^m^ many tapes cars be 
mo^'lrtg slmuli'afteoiisly evem f hough data cao b© ts'arssfife nrsd on cmy mie tap® of a tlmeo For 
c-JKcimple woyld bc' o sj/^fem with several !;'emoae Telefypes^. each of which reqakm i^andom 
fseoJSi to fiifoiirmal'ior!!. stored on se¥S"rcil Mlcrotopef „ Wheii the ficif ^'reqtsesl occy:fs^. the pr-ogram 
cc:Ti place the appropirmte lop© lo search mode mid begins searcblixg lb;f fha block « If oitothet.- 
^raqyesf occms^^ the prngram can tmf<B appr<MlrQctte poslf^Ion of IIms flji* tape im ''elat-|©rs to the 
block irequesfBd;, select fc nev/ tape (feavirig the old tap® moving) cimd start scsa-rxhing fo5' 
th© n©w block o A progo'omraed clocking d©vHc:e or tfmiog loop tmn be used ^-o defe^jm'oe wherji 
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to reseSecf tlie ^e^t tape^ check for fhe coifTe-cf bbck^, ard traoafer the daton As iiew in- 
quiries enter the sy^f&n^ a queue can be fovtned with the requesl- for the RsciTest ir^fomiatlojis 
Q(%d the time needed §o TCJcich ft at* ihe top of the qtieue.> M mfoifHiafkm Is foond^ fhe clock 
Is s'esef' fo the time necessary to reach the ne^it request and so Ofio 

S!n this way, mylflpl© requesfe fos^ Information on a single S'apa cart be easily hamUed if both 
xecsords can be found by searching In the some? dlrec^bno There ore flmes^ of cous^je^ when 
da^a Is reached on more then one fape slmulksneousfyo In this case^ the tape searchsog for 

§he later request can esfher be stopped before the recond Is reached or cart^ be turned cf^'owrsd 
If tha record has been bypassed o m terms of ove'rall time to the us^r,, veiry Htfle diffetrence 
wlH be noticed „ Of oou^e If fv/o sepc!;rate /V'ilcifofape controis aire used, data can acfwoHy be 
ta-ansfeenred on more than one fape sifnuikineonsly^ If the program Is fmf enough to react to the 
various flagso 

Sompllrg of Dates 

A foii:rfh type of appi leaf Ion involves the conl'fnuous movement of the tapeo There gt© many 
Imtances when if Is desirable to store scrupled dota on a tapa for future analysis by ofhec'' 
psrogramSo Mensosy flits up rapidly^ however; and during the time Infoijinallon Is gforisfe-irred 
onto the fape^ sanfipllng Is i^ualiy stopped 'to ^avosd synck-onkeflon probfemso Thus^ the ai's- 
fogmaflon stmed usuaOy comlits of dota relating to m&ny relatively short samples <> WIfh 
Mkrofape^ one whole tape can be w^ltfen with one command^ and fhe'refore an eKftemefy 
loT^ scsnplle of fairly rapid da^a can be achle\?edo If desired^ the entire tope can be c.ojv» 
fJde)f©d m one long block of Information o Sfoj'Sng of Informations from on analog- I'O^dlgifaf 
cx^nverter would be a logical me of such a system o 

SPECIFiCAT^ONS 

Listed below ore the physical as^ electrical chac'actejistics of the combined 550 am^ 555 

Mlcu-otape Unllo All values aire cpproKfmateo 

HEIGHT 12 Inche^i 

WIDTH 19 Inches 

WEIGHT 65 poitnd% 

TAPE AND REEL 260 feet of 3/4 Inch tape on ci 3- 1/2 Inch f/eel , Tape 

h loOmli Myiafo 

WORD TRANSFER RATiE One IS-blf woird each 200 ^10) micffoseoonds. BSf rate 

is consfanl when ma'dng fon^ardc Although velocity 

varies sllghfiy^ bit density changes serve fo maiifttain a 
constant bif rat© due to the comtant rate timing ttracko 
h, reverse dlirection the varlotlon Ir^ time be'N'oen woids 
bec«>m«^ ±;^% depending on iocatbn along l4ie fap©o 
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1APE SPEED 
DENSilY 

START TIME 

STOP TIME 

TURN AROUND TSME 

START AND STOP DISTANCES 

ACCELERAT30N 

BLOCK Size 

NUMBER OF HEADS 
TRACK DUPllCATSON 



80 Iricbss per second 

375 !':S^0|^ 3-blt characfei?s pm mch^ 3 mlHIorB hth 
per reel <, 

200 mUUs&conik 

ISO mlWlmmmk 

300 mKlkecortds 

8 Inches 

700 (^ilS)) Inches pm second 

Arblftciry segment of any lersgtb detosTnlRsd by foi.mict 
cc«nt5o! tracks o 

10 hc^ds to resd oet' wrlfre 5 chariRslSa Bocb chann«l 
U duplicated for relf ability pwrposes* 

Pair of tape heads^ ivfred iii s^dcs^ of^oclated with 
2 fdent-lical !?adcSo Iha polQfnfy of tbe analog sum 
oi' tha voltages kom the? IncllvlauGl heads of -me pai;r 
deteimlries Ae oob^-rect value of the biS-o 

Accomplished by mclpmcal volfag<^ applied to the 
motoiit driving the spools.- These voltages comtrol 

lihe foirqwe of eowb BW^foiro 

Cos^act closwres.. Select^, Go, Roveime ami 10«w|i.e 

select btrso Oit;© 2«'Wlre write Interlock loopo Two 

com80Cfo;r pkigs wlif«5c§ m parai lei., 

Five shSeided fflpl©§s 

1 15 volts 60 cp$g I o5 amp^ 

600 f±1005 mk3^olm;h@$ 

S)0 {±100) mlcio!3meh«s 

100 mlillomperes 

5 millivolts p"Pfi mmlmmn 

FEATURES.. 

the geneml features li'^corporated In the Mfcff'okipe sys&era met bldlrecfsorjol reading and 
writing,,; ^'bnchesfeif type polarity sensing; prfsrecorded moak and timlrjg t.Tock$; piretesfQd 
Mfbfi'owf flies; individual iy addressable blodcs; opd in the mme mtplakmd elsewhere In this 
rnanuaif indwMually addressoble woirdso Tlie simplified rnQGhaalcal oomtmcflo-n of the 
MicTotaper tifofspost yields^ good mUahlUfry at the eKpem© of cfylck stops afjd starts o 

Eacoirdlngi Technique 

iVbst of the above features or® the i-esult of tfn© type of recording 'technique used In the system 

fA/knchasfeBV o^ polarity %Bnmd}o B:flefly^. this §ec;hnl«|y® yfllises a change In magnetic flm 



MOVEMENT OF TAPE 

COMMAND SIGNAL. LEADS 

INFORMATION SiGNA.l LEADS 

POWER REQUIItEMENTS 

TAPE HEAD EFFECTIVE GAP WIDTH 
lEEADI 

TAPE HE^iD EFFECTIVE GAP WIDTH 
^WRITE) 

WRITE CURRENT 

REA.D SIGNAL, 



fbf &'\f&ry data hU' on ^& tope„ Of mpofiancB In this tecbrslqye Is fi»e direction of eoch fluK 
ehctngea A "i^egctlv©--90?iig" char^ge repr€®e?ife a 1; a "poslfive~@olRg" change h Oc Trte 
pofafily of fH& voltage generated by #»^e flw. chcsogcis is sealed f© determiRe the type of bU 
written at a postlcular iocallon on tap^o A tl-filrig fmck h recorded on fh® tape fo? ptie-poses 
of .f^'oblr^ th® da?^ tracks o The timing strobe Is Issued fxs colsiclde with ^be mojclmum rate of 
«i;jhanige In HtM of a data bit, thus at the point of moximum -ireod volfaneo 

Prcsprogirammcd Sijbroyllnes 

sfmfoffncjflorii m tfamfmited v/ifh progirommed checking by mear^ of fhe suboyflrses vvhkh may be 
obkiined from Digifolo lh®m a;.?© Shreo fypas tsf swb?outiries cynrer^liy aviillableo Tb© fir&t !s^ 
a I:k3$Ic set of subroiitlnes- for seayehliig^ readlr;g, otid wrlflitQo The secoiKl^ called Mscrologf. 
1$ a set of mamfenonce and diagnostic programs &ni\m\y »ndm control of toggle switches or* 
ilhe mann computer console o The thlifd^ col ted MicirotTleves. Is a routine which pemiU Ihe 
gcs¥8iig of programs or data on MIcsxjtape, v/ifh a quick retirlevol feat«^r© wsing toggi© switches *> 
A more detailed description of thete pfro^irams Is Ir«chid©d at ihe end of Sectlopi 2o 

¥OR!SAAl 

Mlcjofap® mm a fen te'ack ifecording head k-> f^Bod ami xmltB five duplexed ^chanrielii. The 
B^m iT-acks acft^olly written cosisfsf of the fliwlfig trade, m^d to strobe the othefr t^-adcs,? the 
mmk ti,radk.y used So raise fl«sg» In the progTom^ e:^eaf@ sequence© fe-aoks, defect block mark. 
loimibeim^ ami pmtect" ©onfjt?! pc^lloits of fhs- ftpe^ and three daks feockso An IS-bit word 
therefore u¥Mi mt slots of th;i'©e bits each on tfi© tapeo 

'lope Skew 

Same lajpe systo^ s&robe on the fSifst bit of o slot, thei^ lm|30s® some QifhiUmy delay aftetr which 
cil! slgrKiis pQ^eiit are reado Ihh proditcm p^/©blems since dlEarersces moy occur m the tv/o 
tilrecfloimo Variations In tape speed betv/eao '#irlfe time aod read time would resulf? Ir? rBor**' 
compesif»at€Mi change m fhi& n®ce&%Gi>y deloyo in the hAlcmtape system ^he ^edundanf heads 
mre placed In a reloflomblp to each othes- whfcb^ ellmmate most of the c.-fosis-tafk bsfwe-era 
the most importoot tracks c. This relotfoitshlp also places the timing t?<3cks at the adg^^ of the 
■tcipe so that" sfrobis^ on th® analog sum of the timltig track slg*i?ols giiatrontee^ tliot the data 
Iracks are read vvheu they aire In the most favo*''oble position! » Hie data f<mdk% are placed In 
lite middle of the tape where tlie effect of d^m-i Is at a mifrEsmwrno 

f Imlsig ami Mask Tracks 

The heaat of the Mlc!7ota.p8 sysfcsm is ^& pfi'ef«M.^[rded liming am^ marfc ti-acf-tSo If Is itecessoiry 
to yisdemla«"sd th® meoning of fho wo&d "psferec^so^'dedo " At pii^esenl^ one of fhe prog:rams p'r-a- 
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vided wiiii the MIcrotcspe system (1-127 iOJ wifS^eR the timir^ track and block foifma§' desired 
foir the Indivlduai useifo The Mlcirofape sys&em Includes a programmed mode of operatfofi 
called "write timing and mark track" and a sianual switch which laofh petmlfs \wU'lng on the 
timing and mark t?acks and also activates a clock wi)lch fSuroduces the timing track orni fSocis 
for program control <, Unless both Ihe mode aiid the switch ore used simultaneously^ It Is 
physically impossible to write on ^e maA or timing tracks « A red indicator lights on all 
fransports connected to the oppTopriate control when the manual switch Is in the "on" position < 
in thb mode only, infE>rDiotlon channel "one" IJiigh ordet' bits 0-5} h also connected to the 
maoic track channel » The^'efore^ In one pass of the fa^g fhe timing ttfack^ mark track, block 
fontnat, arKJ block mark mmibesis ore cireafedo Since port of ih^ dato word must be reserved to 
produce the mofk track. It Is impc^lble to wslte Intelligent data In S-he Informoflon channels 
at the same timeo For this reason also, only 12 of the 18 bits ate used h^ block ma^k Iden?- 
flficatlon, end bits 0-5 must be ANDed out v/hen checking block mcirk m^nbeono (See Figure 
6 for format of bits on the tape o I Once the fsstnot has been recorded, the useir Is able to use 
the MIcmtape system for actual data storage » 

the actual mofk track which Is written on the tape ^ee Figure 2} was selected ofteir careful 
consideration and provide many functions no^ readily discernible ot a casual glanceo Some 
of ifiese ore listed below 

Rfogram synchronization 

Block emi detection 

Bwa cliedking and pe'evention 

l¥otect!on of contml Infofmatlon 

Slock and word odd^^essablllty 

Aulomotic blditrectionol compaffbilli^y 

End of tope detection 

Variable block format 

inclusion of marks to oHow e^cpamion for more automatic systenvs of the future » 

Ihw complete undeirstaiiKiing of the questions of put^rom synchronization and block and detec-* 
fion. Figures 2 through 6 should be studied closely, using the ^cplanotlon which follows to 
clarify certain main points » 

Modes of Operation 

lliere ore thsee moln programmed modes of operation which require tlnit ^9 use/ elth^u pro- 
vide infb&Tnatlon to the Mlciotape system or oscept infoswiicsi'lon from the Mlaotape system o 
^ese are the scorch, read^ and v/rlte modes o A fourth mode^ mo^e, simply moves the tapa 
witiiout supplying or requesting information o in order to Indicate to the programmer ^hai 



the system h feadty So tramfe' Infootnafloira, c^rtafjn flags am raised « When thes& occik;% the 
progTammeif mmf ef^ieir load new Infooroatlon to be written^ or unload snfb^maf loi^ jyst read,, 
ond mmf do so within o specified f-friiQ to prrc^vanf loss of infomiotlon (md e^orr Indications o §f 
Iho p&'ogram Infmmpf mode h being used.^ fbs raising of any of the flo^ mentioned also causes 
a beak In which the Individual flc^ mmf b«» Interrti^ated^ 

In order Ho jprodyce these fJags^ the mark Watk Is Teed by passing the bits through an 8«<bif 
'Wv^lfUg window" which shifts bit by bit & tine tape moves o A decoder associated with the 

window Intetfprels the pattern present, and .rcilses the appropriate flogs. If necessorya An 
S-bIt window Is m@d^ even though each marlk h six bits long^ to pf^ovlde greafeT rellab?!lfy^ 
since o mark will not f>e recognized m llgl^lma^'e unf€i^ the lost two bits of the pf^evloufi mork 
were legitimate » Thk Is on® of tf»e reasons ^vhlch requlrias ordering of the mauks on the tapeo 
Note that whether the program Is reading o^ writing^ the ma^ and timing tracks arc always 
being reado 

Sooifch Mode 

in the search mode the data flag is raised only when a blo<dc mo&i^ Is read ^ee Figure 3) c The 
progiram mmf unload the buffet' within 53 milliseconds^ and bits 6<»}7 conksin the block mark 
number., Bits 0-5 contain the ma'ik codec 

Write Mode 

!ln wifife mode^, the Microlape system automaiflcaliy wifltes the revei*^e check $um amJi (raises 
dafa flags when It ire<|ulr^ information to be written on the tape k^qb Figure 5|o The f|s«t 
datts flag [requests 1h& flm data wa^d of the biock^. and the lost dafa flag requests the lost 
data word of the blocki therefore ^m am o tofal of 256 daio flc^ for a 256 word block... 
Not® that the progiram loads each data wosti as Ik® Mkfotape system Is wafting the previom 
one;;; thus a flag Is raised requesting a data woed when ft hm just pc^ed the place on the tape 
two wordf oheod of where the word Is to be ^#rlfteno Compaire this with reod mode discussed 
below o Time batweesi data flogs Is opp^i-tMlma^ly 200 microseconds.. When the preflnal mork 
Is detected,r a block end flog 1$ raised which accompllshi^ Iwo things o Hr&f it Is a request 
fo? the pijogrom to load the colculotad check sum (noirmally the complement of the ]3«bSt 
ring sum of ihQ reverse check sum and the data woffds); and second^ It allows the pgiogram 5o 
detect that a block has been completed wftht^ut tho' m& of any programmed countamc After 
the check sum Is written., the wirlf-em are turned off So cr¥oid any posslbllify of destroying |jh® 
contiol poartion of the block o Approximately I o2 milliseconds are a¥ailabie to switch to 
search mode If o check of ^ n&i^ block maik number Is desl?«^o If the confrol reinalm in 
write nKxiOj. the Mlootape system writes the n©ct reverse check sum and ralse-sthe n^if data 
flag after app^roeclmately 1,>6 mllilsecondso 



l-B 



Read Mode 

In the mad mode the fm^ data f{ag Is raised when the reverse check sum has been read (see 
Figure 4)« The reason foir this becomes obvlo^js smce o block may be read in either direction 
Indepfimienf of the diirectSon In which It may have been wflf-terso The ffi-'^i warrd read, fboff'»-' 
fore, sets the register which the progrom uiies to accymulofe the check simr^o Each succe^i\fe 
data flog indicates that o data word has been ^ead end sftouid be unloaded from the buffer |, 
stored In memo^, and accumuiated In the cb^dc surru When the check sum mark Is detected, 
a block eiid flog Is raised. Indicating both ^e end of the block and that flm check siim Is Irt 
the buffero This word would nomially be unleaded and added to the accumulated check sum 
producing a total of zero,, Any other result liidlcaies that the tap© has bee^* read SncotirecHy, 
and the programmer has the option of continuing In any manner desired « 

When ireadeng, there are 25i data flags fbir- a 2^ woul block, and each flag states tlnat the 
assocloted data word is In the buffer., in the present sysi^em, validity checks on the da^a 

poritlon of the tape are done by ps'ogram conti'ol only'o As a mattes" of facf , If for some reason 
o check sum Is not deslTed, the check sum word can be u^®d m simply onother data wordo 

Checking of ^teoi; and Timing Tracks 

Checking of the mark and tlmir^ tracks Is accomplished through the hardware and the phys- 
ical characteristics of ^he mafk track itself o One check, thai of checking the last two bits 
of the previous mairk, has already been mentioned «' Howeveo^ anofh®r inte-restlng fact emer*- 
ges fifom whot happens as the tope passes by tS'ne mayk defecting window, bit by bit ^ee Figure 
6K Close examination shows that unless the window Is octuolly looking at a iegltsmate mo?k 
on the tope (except on end mafk), the bits In the window differ by of least- two bils from any 
possible legltlmote mmk^ (8n the rare instance where they aire only one bit dlff©;fenf, the 
window has been cleared for other c;:ontrol purposes, so that one bit can mdse no difference 
ot alio J This guarantees -fliat a l«blt erro:r Qn)f place on the mark ar tmmg ^acks can not 
cause an erroneous mark to be detected o It also ollows checking for asynchronous mapkso 
l"or example^ once the window Is In synchronization (nosTOcilly by passing over a block mark/^. 
o mairk track eaTor is Indicated and the e[r,ror flag raised If a legltlmaS-e mark Is found in lesa 
than six shifts of the window or If a legltSmatii mark Is imf found after each six shifts of the 
windowo These combinations of checks make U virtually impossible to misinterpret the ma!.=k 
track and thejreby destroy Information o 

Nothing In the system prohibits the changir^ of modc-s at any time during the movement of 
the tapeo However, care should be taken to Include the difference In counting wo.7ds wherj 
twltdilrig from read ks* write or from write to rcjad, the irecoveify of the .reod ampllfie&s after 
writing (about two word times) and the fact that writing In various locations In the block 
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kvcilfda^es ^© check wm a^ end of the block » Wlfbin those limits cimcs!' any combina-Hon 
of modes can b@ used; and because of ihe polanfy sensed decoding i-echnlqu@, even Individual 
words can be replaced « 

Complement Obveirses 

One other unique feature of the mai'k frock Is ihai the sik control mcr/ks before the.doia moiics 
ore, what wo have chosen to call "coraplemerst obverees^ " of the six control marks afteor the 
data masicSo H^e complement obves^e of a woifd Is defined as the complement of a word with 
fhd bits read in the reveirse direction, foir exoi'nple: 

010110 |26)af?d 100101 ^51 
001000 00) arid 111011 m 

The data mark is the complement obverse of Itself o When readlr^ in the reverse direction, 
tsie fiusc reversals on the tape ore opposite to those when reading forward and ihe biSs or© 
read In the revets orders Therefore, the mark track window sees exactly the some thing in 
both directions o 

BidiirectiotidlAbs I Ity 

With one exception, no special logic Is reqyi:red to distinguish the format of the tape In 

either direction o The one exception Involves the shifting of Information Into the MIcrotap® 
buffer o Since the assembling of the IS-bit weird Is done by the hardware. It Is necessary to 
shift the buffer In oppc^it^ directions for opposite movem^snt of the tape In order to present 
words !to the computer as they v/ere originally v/rltteno This means that if a record Is read 
opposite to the way in which It was written, €iGch 18-blt word appease In the buffer exactly 
as it originally appeared In memory; however, the last word written would be the first one 
weadg etCc. 

The etid marks on either end of the iape iliust-Tate this bidirectional ability even better « As 
the end maii<s are complement obvee^es of each other, only recognised Is that end of tape 
which will physically comg off the reel If further movement contlnueSo Again, r^ special 
hardware Is needed for opposite ends of the i'Qpe, and there Is no harm In coasting Inl'O or 
turning around In the end zoneso Errors are Indicated only If atteiT?p?mg to go further inSio 
the end zoneo The particular bit structure of the end marks ts a repetitive one, so that any 
shift of three bits In the window appears os another e^ maiHco This makes It" virtually im- 
possible to pull the tape off thcs reel In any of the normal modes <, Sensing of ihe appropriate 
end mark stops the tape and raises the error flag If the tape Is In any of the norma! modes o 

There are only two "abiormal" modes o One Is ^h& write timing and mark track mode, men- 
tioned previously. In which no marks can be cietected since they are being written « The other 
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Is the coie where a tape bos betsn 5eft rnovlog huf not cojinectad So §-he conifoi Cdeseiectecl[''o 
in this cose, only tha marks ©ru the octually selected tape am rocogriked o i« or^fy these two 
clrcurristances can the tape be pulled off the reeL 

ilcck Ska 

Iherclbre, although the bforls are stmcS-iiralfy aJskc In te-ms of the types of marks on the 
maik trade, they need not cojistaln l-he Essme iiumbet' of dafG words o Indeed eveif^' block on 
the tape can be of dlfcrent ler^th^f.- If swch a format was ca^afed originally., Ihe system v/il! 
operate In tfie marmcr oufflned no maffeiT' what tha length of the block ^ One other feature 
esck'ts which may prove meful, «sspeclally !n the hitwrn designso If for any remoti the dfsfarjce 
befv/een blocks must be lengthened, it can b© done simply by addling "01 " codm between 
the ravers© block mark of block: N and fhe fi^iFwaird mafk of block bH'} ($e& Figure 6]^ SInCc 
the pattern "01010101 " olready oppeais at tlie function of the two moTks# U may he contimied 
indefinitely without fiariBo 

Additional flexibility hos been retalited for. future ejjpanniono For example. In the fufyre the 
txsnfenis of the lock mark might be used to detemilne if the block Is "file protected^ " ^hai ISf 
cannot be written on« Ihe final mairlc coyJd be used to request the che<^ $um kotn the ha>fd- 
ware In a system having outomcfic sum checking, etCo 
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OPERATING INSTRUCTIONS AND PROGRAMMING 

1*he operofing iratifuctSom forr fhe Mlcrotape system coiislsf, basically, of tape loading and 
nionual switching operafsonso Each Is descrlfc^ed below., Folfovs^ing fhem h a subsecflosi de^ 
voted to progTamming lnfo;rmcifior^„ 

!>ie?e oTe no specioi Imtmctlom other ^han If.!© ones for using the computer o "Riere are., 
however, some standard pirfalis. fmt be suye the p^ogi'om is the co-vrecl one for ihe conipisf^r 
OS weii as for the desired operation o Immf the paper fape In its prope^^ orieiX'tatioru There Iks 
one correct way out of fou^:^a if the program cbes not load (}n fhe case of a PDP-'4^g check 
the loader Instryctloa^o Remember that If It Is an BK machme add 010000 to all ir!Stru€fior«« 
ofheif than IOPs« Then follow the written pragiram closely o 

LOADING im TRANSPORT 

To load the tromport with a full spool of tape^, proceed as follows o Make mm that the shisray 
sode of the tape Is wound face oyt from the hisb^^ or spindle hole, of the spj^ol „ During 
threading^ keep the shiny side of f-he tope up , FJin^t, place the spool over th® left ha«d 
spindle and piress In until the spoof is foonly sssafed on the spindlso Thread the ^ape oveif Sh# 
tap© guides i. and over the tape heods ^^ee Figure o) Insert the fii^ee and of the tape doWsi 

against the Inferior hub of the es'npty take-up spool o Make swre the t^ape end toyches the hiib... 
The power swii-ch should now be fumed on^ 'fhe efect/oslafic created by the t?jrnlng of the 
empty spool is sufficient to cause the free em of the tape to be taken up and automatically 
woLwd about fhe spool hub,^ effectively completing the threading prrocess„ Afte? the tape h^% 
been so threaded, allow fhe spools to continue rolatsng for approximately 'hvo seconds o Dysrlng 
this time, observe the spools for possible wobi^fe and correct If presetit. Always um Ceiflsfled 
lapeo Other tape may contain defects which will cause problems f^mn the sta:"t« 
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Certified Tape 

MIcfotape systems give the usei, for the first ime, q means oi "ce tifying" or margimal 
checking his own tapeo Ceiilfymg h done by recording a poJIem on tape, reducing ^he 
mgnal reod from the head by a foctos of five,, and making sure that the fcspe sfii! woifkso 
'Hits process ossuires thaf^ for the condifiom est the time o-f the test, fh^we wos an amplitude 
margin of at least five to one for the signol f com the tapSc The offenuation is accomplkhecf 
by replacing a jumper plug on the back panel of the confroi (iaf C\9 and C24j wish another 
which has a resistor attenuator on If o The m^tdute number of the juri^per plug ts I033o 

DEC CQI1 provide certified fapco This tape bos written on It a mark tfack^ o tlmlr^g ts'ack, 
and a pottem of 577 blocks each 256 words longo It hcis been checked a% above v/lfh the 
further refinement that mad amplifiers of avc^rage gain margins were used and the signal was 
attenuated to an overage of 1 06 millivolts pc^ak to peoko When ordering a certified tape, 
include the serial numbeir of the 550 con^Tol unito 

WRTM.R switch Is located just below plug A22 on the 550 Control o Its function is to tym on 
the clock which is used only ¥/hen writing ths timing am* mark track on the -^ape^^ 

SELECTOR switch Is the B-posltion switch lo«:ated on the 555 Control PartseL The numbe? to 
which the switch Is set becaties the unit rsurabeir of that partlcula? drive „ 

WRITE LOCK switch has three ftinctlonSo Off turns the 1 15 VAC off to the motoim» Wirlte-* 
Ij»ck allows the 550 conSTo! tc» command ssny mode except write o The Write position allows 
the contj'ol to wite Infoirmatlon eitb©(,' In the data channels oii^ ma^lc and timing channeb 
depending upon the progmm used„ 

The FWD-REV switch monually controls the r^iotlon of tapSo 

Itirnlngj Off Unit 

Oij^inarlSy, the Mlcrotape ^y$1&n Is con$iroH«jd by an associated computer which fu?.m ^e 
system offo When off, the tap& should ba checked for ©xcess slock, and coryected. If 
n9cess<3ry, hy uslrig the AC switches which CisntJol the ^ridlvldiiaf drives o Sf compuf-er control 

is not pwovlded, the Mlcrotape unit can be tijrncd off by simply throwing ti>e power switch « 

mOGRAMMiNG 

included at the end of this sy&isectlon are ^OTs of relevance when the Mlcrotape systenj 1$ 
used in conjunctlan with a PDP«ly PDF-4, O3mputero 



As mentioned earlier in this monual, three t)'pes of pfogmm swbrowffnes arti fumhh&d wlfb., or 
can be obtained fbc use wif-h^, the MIcrotope system «, The first Is o bosic set of subrouHnes 
for searching^ reading, and writing <, Th© se<:»nd, Microtog, 1$ a set of maintenance and 
diognosftc iim>giQrm which can accompiish ccmbincttons of Micmtape functions using the 

loggie switches on the console » "fhe third, ^4lafots1®v©, is a routine which saves pa'c^iJ-ams 
or data on Microtap® and permits quick relrliivai hy means of toggle switches on the compute^'- 
consofeo Microtog audi MiccotTieve both €m|>foy the basic read, wrlte^ arid search subroutliief^ 
described above<, These lattes' sybroutines, wUh tsnaU difference? arr© basicolly the same 
for both the PDP«1 and PDP-4. 

Subroutines for PDF- 1 



Fof the PDF-1, fhe basic subroutines are designed to read or wi^ife oi'se block of mfoiimafion 
in either direction, depending on the posttio^i of the tope and the direction In which fhe tope 

Is searched o Searching In the trevarse direction results in a tramfer of data, the start of which 
coincides with the end of the block m core storage « in the forward direction ^ data if. 
tS'omfeffred upon ©ncounterting fhe beginning of l!he block In question o Thus, ihe direction 
of reading Is Independent of fhe direction of writing, and memory wo§xJs o-fe pifeseiivedo in 
searching, the appropriate isnU deilgnaflotig ]he block numbei?, and the e^rxos' frefurn aim used 
as parameteifSo The read and wnfe submutlnes both require a ynlt designation^ block mimbe';r 
starting address, and eriror retu^m os paramefeiSo The read and write subroutines automatically 
enter the search subroutine to find the request' block o 

After completion of the subroutines mer^florsecl above,, S-he tope is not stopped, but allowed to 
wkiti if so programmed „ 

Subroutines applicable to the PDf'-A- permit specification ov the iofal number of words for 
ti-ansfer regardless of bfof^k formats Seaixhing h permitted in both the mrward and revesise 
directions^ however^ both reading and writing ore permitted only In thei forword direction o 

Should the number of words specified for trtsnsfer re5>u!t In uss; cf only a portio^n of some 
block jr the remainder of the block Vi^ould be filled in with zeros (if v/rlting) or the 

■c-emalndef of the block would be read (If reacili^J even though the wm'd% so read am net ufll- 
med m any manneg^ The puii-pose of this latter action k ito pe^mH fhe check sum I& he calcii- 

med or checked « it should be noted thai tb) progrom mfermpf mode of ope.^ation corestituf:.&fi 
the basis for the above dhcmBmn., and that oiiie outo-lndex register h defined by fhe main 
pifogramo The Instifuction dismis Is defined as o fmp to fhe inslnictioas which dlmts the !«*- 
fmwupf.. instructions to check fhe opproprrlafi-.' flags am olso Included In the infeift'ypt sequence, 
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Pay the iPDI^4. the seoifch subroyfrine mqmfm a unU- de&lgnafmn, block iwmbei;^ and ef^foc 
neturra m hpamnmtmm^ Searching tarminates mfh either a stop^ m o ifsinsilng In either' fne 
h.mmd Of 'm\^em@ direction, accosdii^g to ihe sybroatlf?e asilrafic® medo As soon as secsecblng 
h storitKl^ a re'jftsm h made fo the main pmg/am to a! Jew slmyif-arieoys mwitip'rogirammlsigo 

fvar the tread and w(fite subroyfines.^ ibe unit designoflon, block niiasbaf?, stositing ami emilng 
f^!»if« addrsssese and e^^tsr re&ym me reqiilTecii os parameters, Uses© m^flnes cause autoiBoHc 
<s.rsfe-y mtci ihe seasrcb mode to pc-sll-lon the |-c:p®a During dcsta transfers, no muiflpff'©grammlrig 

I'-.:. pei;mlMed„ Aff-ar coriipl&fion of -Jf-ansfer, **h© tape Is stopped o B'mm am delecfcid^ cod®d 
i''?yijii©rical[y,, saved fr^ sfotys blts^ and indica»'ed by a special i:'ett/m„ The codlrigi of '^he 
-mrm iype may he tbHowed by confmmmce of the deslu'ed piX^gfomo 

me MIcralog iubfoy^ines om appflcoble fc? me with ©llhei? fha PDB»I or PDB"4c, l!^®$e 
i:.-?jbro'iiiflriei comlsf of a numfjer of sboTf m'o.§..'oms which check out the variom Mlcrotape 
^iijTictlom^ mdeif th0- control of fhe console loggl© swlfcheso Some of #is«0 siiort psogjifams amt 
*--:€'of Iw^ Ifae mo?k ffadk m Imiwidual block formafi ireodlog os' wp'ifing specific pofffriom of th© 
:fcip©| writing a clear ta|Mi Irs ©Ifher dfrecfloFii sum-checking spccifiod modes for trKllcafad 
flmes o-r distances^ .gancffatlon of specified iypm. of dofo biosks^. orwd exeifcislr^ the tap© b).f 
WiflfriRg^ madrng, and sym-checking ir» both dkecflonSo B^fosi are onalyzisd and mdFcafed by 
FVv;ee©y*,> Iba ffp^^uf Includes the blodc co-iisit>g Hii® error and site ©Kocf sta^ys of the MicjO"- 
i^ispe of ih© Rime of the et?fOFo 

»Viic 4>r(i leva 

T- u^?c a«^fave sybroyfifie pe(?mitey by use of toggle switches on the mam console^ the j'frOf'-5n^ 
X 'JCf' fe>/ing of data In s|>ec«fled loca^iomo Dmmg sfoftng, a search Is mado for the block 
'ndlcnteij then the Indicated c?ea of memory Is wrilieti on the fcspe, accompanied by an iderv* 
4r5co. lo" deslgriatlon Irsfo co,ril":-'oi words o UpoF? completion of ^se storage process^ a typeoiifr 

. c^it-'^nred The typeowr llste the ^tortlitg end ending block iiiBiibefi=s used for the stoirag© am 
'< ssyjtibe re|Ki-esersfing the totcul cheek saim o^ the enHre amia so written.. 

Dyrlmi r^strlevlr^, o porHors of data iriforaiairlon on fhe l^ape h stored In core memoifyo tU 
locotlors is Irsdlcated by the stafys of the toggle switches o Foif retrieving^ fb© unit deslgnaf-ion 
find hioak msmhm mwsf b© fapeclflodi ihe copfrol words on the tape Indicate the si'aifHug address 
f-iivd leitglh of wfosfflofiosi* in menoffyo In fh« subroutine, the ehock Is made k> Insure that the 
block ^p^scXfied Is octyally the storf of th© storage aireao Upon compftstlon of iretrleval^ o 
?Ypee)»t h effected which lls^s ilie sta;TtIn§ qjwJ ending block imjmbcki and the total check f^nrjo 
ifltese l^fviims con be checked agaiimf the typcin daf« as a veriflcafSoii of fhe imtrievaio h^&m 



f*:s*; aoalvxed as rioted above ui^e? Micifoloa* 
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inpuf<»outpuf transfer imiiiiicfrlons for use wher Microtope Is employed wsth a PDP~1 of; PDB-4 
mm- g«ven in Tcsbies 3-1 and 3-2,, Table 3-3 ciives a ^ompte of Mlcroiape opemtion with a 



PDI^I PDP-1 

i^4rseinonic Binary 



MICROTAPE SNilRUCTION LIST 



PDP-4 
A^ine^nonic 



PD P«4 
Blnai^y 



Fi^ncffon 



nird 720501 mmrd 707512 



iiiwr 720601 mmwi 707504 



um& 720301 romss 707644 



mic 72040! mm\c 707604 



flEAD. Clec^is I/O ©r AC and frcmfeifs one word 
from MMiOB ^ bift 0-17 of |/0 CPDP^I) or AC 

\VR!TEo Trcinsfe!^ on© woiid froi» b«te 0-17 of 
i^O fPDP^l) Of AC rH>P-4f m MMIOB 



S' ELECT. Connec)$!i the unit desianafed Ir^ bits 

i^-5 of tliie I/O (PDr^ll OP' AC ■IPOB-4) to the 
Micjotopfi confax^fo 

LOAD CONTROlo Sets Ibe Mlcrofrope control 
^^» the Difoper mod& and di.^ecfion kom bits 12- 
,i7 of A© |A> ffC^P^ll or AC IPDP-4), m follows; 

Bk 12 - GsnJiec? CGoi 



Bl'^- 13= ieve"^© 




l^lt 14 as Spare 




mm 15^17=^ A^lodei: ^^ 


Move 




Sc^M iih 


>" ■ 


tc^u'i 


.% 


Wrif& 




S|^. e 


' , ' ' 


Hacd fhnoisgh block ©rsds 


■'6 '-^ 


Wifl^ s-hrvaugh block -emk 


- .' " 


WVife timing and mask 



!»!'«i3Ci 



Mot presently connecr^ed.., 



42 ^ Read foim^'ciifd 
62 -■ k&ad revei'so 

43 -"• Write forward 
41 ^ Search lofwaifd 
6^. ^ Search revefrsa 
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lABLE l-^l MIQilOTAPE INSTRUCTSOH LIST Cconflnued) 



PDP-I 



PDP»1 PDP-4 PDP-4 

BJnasy Mneii>an»c Bfrwasiy 



7207GI j?imfs 



707612 



mmdf 707501 



mmbf 707601 



mmef 707541 



Fynctlor* 

READ STATUS o Cleam the I/O or AC aiid 

framfei* the MIonofape sfot^lus condlf lorn Infts 
bits 0«8 of the I/O 'J^P^ll or AC fPDF».4| os 
fel levies 

Bit Ot Dofaibg 

Bit 1 ~ Block end flati 

Bit 2 « ferarfh^ a^ »^ s 

SB- 3 ^ firid of tape 

Elf 4 = Timing ^mm 

Bit 5 «^ Reveinte 

BSfr 6 « Go 

BIf 7 ^ /Vtek lirock ©it- or 

Bit 8 "«* Tape unable 

Skip on MIcrotape dcto flag 
lo sec'-Tch modes Block mcitrk number should be 
unloaded via Cfnl mrd Imtrucfioni 

lr» read mod^i: Data or reveif^e check sum should 

be unlooded via ('ml mrs Imtwctsoi?! 
b wnfe mode: Data should be loaded via 

vp} mwr instruct-lorie 

Skip on Microtape block euid fiago 

if* mod modes unload feffward Gneck sum vio 

Im) mrd InstrucHotio 
in wrlfie mod©!! Load calculated fo^waird check 
sum ma hiltmm im^-'uc^ionc 

Skip oil mlcrofap© ere-or flogo Timing «rfPoi> 
moRC iTodt esTOir^ end tape, or tape unable 
condS-Hon has occusfeda l^a im) m^% insfTii«>- 

rlon to dsfecf specif rsj er?oro 



HOTEs mnise and mm\c cseaar the error flagi ard nwjse, rrsmlc^ mmrd, and mmwr cleof the 
ciota and block end flans o 
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TAUe 2^-3 MiCEO'fAFE OFEEATION CHARf CFDI^«4i^^-"^ 



FlAG 



MOVE MOOE 



Sf^MCH MODE 



Data flctg 

el eared oi^ 

mmfd 

mimic 

This flag caite'^j 



No daf-a Bags- i>ahm o lap© 
raoi'lon h cor^rmom yrifll . 
ersd mQ^$ me sensed of f-tir 
&nd of tope.., 



Dato flag mmm, fhm the MM* OB 
contolmi -a block ^ymli^f,-. Wrile 
mod.© may be;? specified within 
400 tmcfcmecondi^^ to w«ri«fa;5' the 
block o R©cid mode may be spec- 
ified within 600 mic!ros<^©ni=, * 
Any other mo«^ llincludlny stoj&i> 
may ba commande«i! at amy fim©o 
Tromfer of block wimiW mysf^ be 
coniple^'®d In 53 mllHseconds tb 
avoid o MISS.** 



Blod'. Flog 

tieored on 

ffnms'd 
mmw? 
mmic 
mmse 

litis Hail caiises 



Sliould not occm, 



Should uof occur 



Bi&r flag 

winscl 

(also clears MISS^, 
END, MTE 
11i?f flag causes 



fefor flog means H^cl* an 

mtoir hm occuriredo An mmn 
cmnmom^. will load AC bits 
CK8 with skifujs ImfoyTOollonc 
lEND Ift of^ly ijosslbl© ecforoj 
END state bit 1$ sef- whsn tape 
.raach^ for eodo &r©ir fSog ss 
ifoisedc Tap® Mliops.-, 



feor flag meom that an einror 
hers occuiited o An tmum c^ommond 
will bod AC bits 0-8 with stakis 
inlbiTnoHofs. (jtHD, ami MISS 
are only possible ®r.ro^o| ^End 
4tafu« hU U sefr when top© mo'^ 
dhm fofi" endo &'Tor flog h raised o 
Tape stops o Misf* Sfafus bit Is mf 
when a data osr block flag has nof 
be©n cleared from previous useo 



All ftmm are nominal for forward directlaiio in mve.fs^ direction add •i:20%o 
*f MISS indicates a pifogffwi^med aiming estcr^ Le^^ !nfo.mial-lor^ will be lost ^i^ed| 

bscouse the rou^irje Is taking too lor^ to transfer data to or fT'om the buffer o 
*^'''' Opi^s-ol-lon for the PDB«1 Is similar excep^t that the I/O Is referenced i?afhe^' Ihan the AC, 
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TABLE 2-3 MICROTAPE OPIiRATION CHART PDf'-d Iconfswsd) 



■LAG 



READ MODE 



WRITE MODE 



Data flag 

cleored on 

Rimrd 
mmwjr 
mmic 
mms@ 

This flag cayses 



Data flag means thaf MM! OB 
contains a data wotrriU An mmfd 
must be given withir^ .1^)0 role- 

roaeconcte for data fransfeb" o 

Hni data flag m bicck Indt- 
cai&i reveeise check :sumo 
Change to other modles pos- 
sible within 200 ntiicrosecondso 
If write mode Is desired, a 1- 
woird delay occurs ai'fen mmwr 
is given o 



Data flag meam that AAMiOB 

is iready for dafa woido An mrowr 
must be given within 200 micro™ 
secondi fot' daSa tronsfeifo 
Initial (-01 check $um h written 
automatically c frlmf flag In 
block is a (request for flrsi- dota 
wordy Change of mode possible 
within 200 micfosecofidio Sinci 
tape system is bidirectional the 
initial check sum written must be 
placed at eitheif forward o? revenie 
check sum location in blocks de- 
pending only on direction com- 
manded.. 



Block flag 
cleared on 



mmrd 
mmwr 
mmic 
mm$e 



This flag causes 
Interrupt o 



Block flag means thcit check 
sum is in MMIOBo Fi,=st data 
flag of nesct block automatically 
occurs in lo4millfS€iCondSc> 
Change to search mcde must be 
made m rmxf 900 micffoseconds 
tn oirdeff to catch nosct marko 
Change to write mode must be 
made within nCKt 1^2 milllsec« 
onds In order to staift tmw block 
(not ifecojtnmended « ^tock num- 
ber should be checked by search 
mode) o 



Block flog means that check sum 
should be loaded info MMIOB 
v/ifh an mmwir,, 

Fifst data flag of next block oc- 
cw% In 1o6 miliisecondsu Qiange 
of mode commanded at last dalta 
word CD256I Is delayed while 
check S4fm is wirifrfer?,o 
Change to seaifch mode must be 
made within lo2 milliseconds to 
imad nejit block number^ P-refeini'ed 
method of stopping Is to chonge to 
search mode, then check suc- 
ceeding block number foir cofirec^- 
n&m b@fer® stopping « 



Bm-Qf flag 

cleared on 

mmic 

(also cleoffs MSSS^ 
END, MTEl 
This flag causes 
Inte'Trruptc. 



BtQf flag meaas thai' an error has occurred « An mmii^ command will 
load AC'^its 0*8 wifh status information^ (END, MISS, aftatit t§-'ack 
©snro? \MTE]) are only po?»$ible eruoc^ol' 

EfKl status bit 1^ set when tape reach'^JS far end. BrQ:c flog is raised « 
Tape stops., Miss stcitus bit is set when a data O'i block flag bos not 
h&&n cleared from pi^evious use<, Ma^-k track ©:r/o<r (MTE]' status bit 
Is set upon discove^-y of certain mark t^rack and taming iBock mtom<. 
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THEORY OF OPERATION 

Aif the mlcrofape prints me fully cross rsferenced. The numbes? shown in pcrenfheises om the 
block diagram refer to the block schematic mmf numbers and gdogrophicol references as tollovs; 
I he fmf two characters C£M, IN, C2, CI , «tCt.| Indicote ^he mnemonic title of the opfKopf iate 
block schematic, and the second two choractess fB4^ C2r etc J mdlcote where or* the nom^d 
prmt the reference 15 made. The letter indicates the verHccil dimension, whivi:h Is $fx>wn on the 
right and left hand morgins; and the number Indicotes the horizontal direction, which Is shoATi 
0«2tiDS£ the top or across the bottom. The destinations Cof origim) of all signals aire s!x>wfi v^lthhn 
ihiaf block schematics c If a given signal go<si to Kvo places ^ both at the some geomef^^lcel p in! 
iocofion, this location is indicated twice. In this way a section of the wsring list can be buUf 
up tor purposes of detailed froybleshooting 01 corrections to the hardware. Wiring lists ar® w>J^ 
maintained once the machin<^y Is shipped. 

MiCaOTAPEJYSTEM 

Che basic block diagram of the microtape sysrem Is shown In D-'550-0-BD„ At the top of this 
4mgtQmf a horizontal line representing information and control plu^ OJl and 0J2 setves to 
s«'|xi?«ite the computer (cjbove) from the Mlcit:>tape system (bslowK Arsother horizontal fine 
iocGted at the bottom of the diagram, representing the information bus plugs c^ C21 ^ 22 and 
Hm control bus at 83, 4, serves to separate the tape drive mecl'ianism fbelow) from the contiol 
system above It. The purpose of this dlagi^CEm Is to depict the inter-refotiorahlp of mafor signal 
ytiliized In the Microtape system o Some of tJiese signals are sl-jown m Input "-output trcmfen 
■IOT*sL These are located iif the top of the dlagjfxmn, Qnd am designated as being relevant to 
either the PDP-l or PDP-4 computer -> Input-output transfe** without such deslgncstiom 
mm common to both computetiic Thus, fhe lOI' MMRD as sl^wn is common to both computan; 
ivhei eas the IDT MMEF Is relevant only to the 



Cktitci fraiTstejs 

finfoifniation transfers ore roisfed Jo or from tb:? accumulator CACI if a PDP-4 Is used, or fo or 
fsom th© Input -output buffer tiOl If the PDP-1 is usedo 

Data frafisfefs between computer and tape an-rif v'm the iii-"Out register end the shift register m 
.•he control unity as shown c^ the left of the tllagrcm CD-SSO- -BDk fi-om the AC of i/O ot-' 



fhe computet f mfommfion flows fo the tape through ^8 lines which connect the AC or I/O to 
^be idi-oy^ register „ These lines m-^ ona-direction^l o?*ly; a blrscsry one Is mdfcated by a gtound 

I'pfWmarlon from the t«pe Is ^oi warded to the AC «r |/0 from the ssi-^uf f-Qgister of the control 

unsr by meam of (Siwfher set of 18 liiiei; a one is indicated by -3 on c line., 

A l.i-aa^fer of Information be'h/zeer^ the tn-out register of the coRtroi unit In the shli'^ register is 
licciompushed by a cbtible set of 18 lines. Inform^afton flow between *hese regisfeis is cxcconriprfshed 
hy •^Amu'ifun&om^. . pulsing their iri-gotes by means of an inter-cHonge pulses Dyring writing, the 
'no«i-ei!its of the shift register "ore tronsfetTe'd Vo the tape through the write amplified! and tape 
hec»ds; during i^oding^ infonnoHon is tronsferred from the tape through the read omplifiers to 
rtife shift register^ A d«tciil©ci discussion of the shiff register^ in-out register, and read ond 
wrB-e ompilf}er."S Is include-jd later in this section.. 

ffw bmlc contfi'of Itjnctiom of the control \imf am listed below. The titia?; of the block 
ytibeiBotics which contain the indicated circuitry are shown in parenthesis. 

l«»odlrsg of timing track. The bits on the timing track are read and transformed info timing 
f>iits©s which coritt'ol the seiquence of microtapa operation, (I'M)., 

heading of mark track c The mark track is raod and decoded to obtal^i flog signals, sequence 
brj-^aks^ mark numbers ;, and block endSo fWjia 

HVtimfer of information o Signals ere geneii-ofad k;» denote the dlreci^ion of Information e^tchonge 
beifween the computer and the riiicfotape, jftforniafion to or from the eom^xiter is transferred 
m <pu\r&Uel form; mformatson to oir from the tape itself Is tromferred in serial hrm,, (IN)., 

i:"'ejneination of control fesporaes -. The tirrcing pyl'>es {tp|, the marks, and the mode of ope^^ation 
.Vsad^ write^ seai'ch, etc»|<2f'® ^sed to generate proper contirof respomes {flags, shif^ signals, 
intwchancfe puiset>, etc«|. (62, TM|c Mem«>ry of mode.,, selection, and motion commands of 

mo pro^^ram ore sriown In {Cl)« 

Heading of Timing Track 
The basic timing pulses 0PI and TPO| are de«'i¥Q<i from the timing tracks of the tope. TP! is 
gsr'Tseroted during the negcitive-going zero -crossings of the timing track voltag«?5 picked up by 
vlw tape heads.. Tape hmd voltages, appew^ m 'licp waves. The zero-cst>s&ings of the voltoges 
picked up by the head are tronsformed by the recid amplifief into sqyore woves, the transitions 
ot' which occur in syncbronlsn* with the zero-crossings of the original head voltages o The read 
airsprifiers^ which have high nnd yncontro5fed gcin, saturate at any input signal over 100 mocro- 



l^.' 



Umlng pulse TP1 marks the time the change In direction of flux of the data or mark bits Is at 
mcucimumi and therefore ready for transfer to storage registers o During wi iting it 1$ used to 
write the flujc reverse which represents the bliN Timing pulse TPO denotes botween-tst time, 
that is, the appopriate time to shift Into the writers the ne>€t bits that ere to be w!?ftien» in 
effect, TPO designates the fhriQ that the head is possing through the boundary region between 
hU iocotlons on the tape. 

Another timing pulse designated as TP2 is obtained by delaying TP1 approximotely 4,5 micro- 
seconds « TP2 is used to check mark track informettion picked xtp by the TPl preceding it. The 
time interval between TPl and TP2 is suffici0iit to allow CO gotes tc set upo In effect, TP2 
commands an Inspection of the control word (if any),> TPO is sometimes used to accomplish the 
same thing. 

Timing pulses TPO, TPl, and TP2, af^er being! generated, are gated v/ith various other signals < 
One such signal is the delay In process CPfP signal, which is In effect whenever the proper 
tape speed is in tho process of being attained, whenever turn around of the tape is occurring, 
m whenever the p'7oc^s of tap© transport selection h being cofrried out. During such times, 
timing track information Is considered to be invalid insofar as proper operation of the system is 
concerned. 

In addition to fhe above, the timing pulses undergo goting to reduce the effect of cross talk 
during writing » Such gating introduces a delay after actual origination of 10 microsecondi 
for any TP signal mentioned above. After gating (or before gating) the time lapse between 
TPl and TPO^ or between TPO and TPl , its 1 5 microseconds > 

The OFF level occurs whenever the GO flip-flop is clear, provided tliat the write enable 
flip-flop (WREN) is in the ZERO state. This AND function of the write enable signal is to 
ptrevent the timing pulses to continue even though the GO signal may be present o 

Relay Timing and Marl^ Signal 



The relay timing and mark signal (JIELTM) functions to suppress timing puls^ picked up firom 
the tape during this mode of operation* In addition, the REITM signal encbles the timing and 
moik track writers and physically connects them to the TT end MT^ ^talso stoirts the WRTM 
fWrite timing and mork load ciock)o In addlUon to the above, the RELTM signal flglits o red 
lomp on the drivers » 

The clock mentioned In the pafograph above drives a gray code c unter which, in turn drives 
fh© track \^ Iters and generates quadstiture ^me TP pulses by means of the same pulse amplifiers 
which nojmally buffer f\ne timing pulses , It should be noted that the IT writers ate switched at 
rimes which are in quadrature with the timinii pulses thhi ensures the preservation of the reltitionship 
between the negative-going, sero-crossing cf a timing signal and the coincidence of the flux reversal 
of the data or mark bito 

3=-3 



Regdlng the Mork Trqck 

Tbe mark tfcick k mad in f-he samct mooner m era the intbrmoiton or ckita frocks. That is. 
I^iming pulse TPl foacfe the fJiHt flip-flop of a shift register from the (push pull) outputs of the 
r««£id omptinero This occurs at the time of maximum flux reversal of o data or mc^k bii passing 
under the head* This sam@ flux reversal was pr€f^4ously wi'ltten on the taps by means of the 
%€tm& f?1 "— during an earlier writing operation — now under cons iderot Ion » Since the head 
;iemes maximum flux reversal at TPl ,. an accurate^ output is obtained from the associated read 
ompftHerc it should be mentioned tlxit the direc'-ion of the flusc change dotartnines the polarity 
of the read oinplifier output, hence the kind of bit being read — one or zero. An inspection 
of Figure ^ discloses the relationship be^veeti flux directions and binaiy value as recorded 
ort the tape.. 

Unlike the dato words, which ore routed as described above between fope and computer^ the 
mark trock bits af@ routed only to the control unit. In the control unit^ the mark track bifs 
m'& shifted into the window register. This 8~bit f egister always hold^ the icist eight bits read 
hxrm the mark tracks Each new reading of a new mcrk track bit shifb the register so that the 
nmw bit is shifted in, and the old eight bit shifted out. Since mark track bits are reod in 
gyccesston, there is a succession of shiftings of the window register. Af^eir each shift however, 
the window register occurately reflects the last 8 bits read from the mark track. 

Window Rgsgistef 

Che outputs of the flip-flops of the window register are fed to a group of AND circuits,. The 
function of these latter circuits Is to detect porticulor paHtems as they appear in the register » 
Any particular pattern of bits in the register remtiins such only for a period of appfrojctmotely 
33 microsecondsi at the end of this time, the nex^ TPl pulse shifts the register, to create 
|p<>£slbly) a new pattern » Accordingly, the AND circuit outputs can be asserted only for 33 
mia*oseconds.> Thus, aft<^ the mark track heads read into the window register o porticular 
pcstfern as ceeaied by the last bit read, the AND circuits, fed by the register, are allotted a 
Hme interval of 33 microsea>nd; in which to reccgnize the pattern and produce the oppropriate 
n'^iponses » 

The AND circuits ore comprised of diod^ which drive inverters o The circuits are cHrranged so 
thM any portrculor inverter output is at ground whenever Its ossocioted flip-flop in the register 
h ^nohledu (During the writing of timing and mcrk frocks, the RELTM signal is used to inhibit 
the shifting of the window register to r^revent th« occldentol detectioti of marks during this 

p excess u ) 

Although referred to as an 8-bit r€»gister above, the window register stores a ninth bit which, 
•gjfthough not part of the pattern fed info the AND gates, serves to control the accurate reading 



of mcsrfd during stcsrttng or whcni sv/ltching to a ninning transport . BU 9 h set into the register 
on a shift pulse only if bit 8 Is a 1 . Bit 9 is cleoied by the clear window pulsa, which clears 
all other flip-flops in the register o When not present, bit 9 prohibits operation of the AND 
slrcuils into which the window repilster feeds When pf^ent, bit 9 enables these circuits^ 

The importance of bit 9 resides in its power to prohibit the reading of mark track patterns until 
the prop^ conditions are met. Thus, ot the ftort of the mark track reeding process, after 
clearing of the window register, a one from the mark traf.:k must be shifted tbjousjh the v/lndow 
register, to position nine In the register in aider that a pattern (bit arrangement) in the register 
may be detected by the AND circuitry mentioned abovo. in this way, bit 9 prevents pertlal 
pelterns from being erroneously detected, (Other circuits also function to prevent erroneous 
rlrfstsctlon; these circuits clear the entire window reaiste? Vihcn aci; |t*v#ff<d . ) 
The patterns or bit arrangements presented by the v/lndow r eglster to the AND gates for de- 
tection are six bits longo The window register Itself holds eight bits* The ninth bit, olthough 
fotfming a part of the registsi. Is In no way u-IIUed by it In the pattern detection process o 
Because of this circuit configuration, the window register Is capable of providing B-bft patterns; 
the order of code patterns Is fixed in the shlf^ register patterns « The 84>it pattern capability 
utilizes the last ^-wo bits of the preceding pattern, 

MSY Register 

The window reglstw and the associated decoding circuitry do not completely decode the mark 
track pott<rirns. To achieve complete decodiiig, the MSY register circuit Is used. The ftinctlon 
of this MSY register Is to decode the four bbckstart marks ftOCK, REV CHECK, Dl, and P2|, 
and the four block end marks (preflnal, final, check, and spare). 

The MSY register Is loaded when a block mar-k is detected, loading of a MSY register con- 
%hm of Inserting the binary arrangement 10CK) into the register « Eoch time c block start mmk 
h detected, a shift In the MSY register occurs. This shift causes the Inll-lal one to travel 
clown through the register m other ones follow ito Thus, the fipjt shift would cause the register 
to read ICKK); the second, 1 lOO; the third, 1110; and the fourth, 1111c. The MSY reglstei 
states are AN Dad with detected block start marks to obtoin the Initio I four mcrks mentioned 
cibove -= 

The four block end marks also cause fbur shifts of the MSY reglstero However, zmxm roth«' 
tlian ones are propagated or shifted do¥m thcs rsglstero In this case, the Initial state of the 
register is 1 1 1 K At the first shift, the state of the register Is 01 1 1 ; at the second, 001 1; 
the third, 0001; and the fourth, 0000 o This lo^t, or fourth, staff? Is decoded during tifouble- 
shooting procedures «. 



flie shift- 1^9 of the MSY [register occuj^ ©f TP2» The block sfoi-f and block end marks me de- 
fected between one TP1 and fhe n®icto As a corisequer^ce of this, the mektl out^>uf- of ^he mark 

dlefectiofi circyitry considesrijd cs a whole occurs at TP2.. 

V/rltjog the I'Amk Tr©ck 

Mork track wordfe fumlshsd by the computer are written on the mcfk frock of the tepe whcm 
the Mscrotape system is In the RELTM mode« The V/RTM command ip result of the computei'-* 
msued MMIC Instruction) must also be issued tc effect mcrk tfcsck writing,, Normahy, the 
m'S'sting of the merk track is inltlcated when the /^icrotepe system Is In the stop condition. 

This permits the delay inherent in start up, at which time the 01? signal is effectiva, to rendei 
tlK® timing pulses from the local clock ineffective,. In this way, floga normally raised by the 
timing pulses are kept absent. 

Word Counter 

After start up, data flags are raised automctlcal ly at each word flme« These flags ore raised 
by the EK (or word count4^| circuit* This circulit consists of a ring arrangement of sk flip- 
flops in which a single one is caused |-o circylate. At the issuance of each data flag, the 
computer loacb the word to be written on the mcirk track irito the lOBo The word remains in 
«he iOB until issuance of the n^t fissg request, at which time the word is shifted into the 
shlf^ register. From the shift register it Is transf sired through the write amplifiers and tape 
heads to the mofk ti'ackc Since the shift register ir> logically divided Into three sections, the 
writing of a mark track Is occompanlcKl by an identical tilting of data track number one» 

MARK TRAC K jgRORS 

Mofk track errors are detected. If present, as follows. The*^'© are specific mei»"ks which occur 
eo^h sixth time the window register Is shifted* %y using th^e specific marks, an error check 

procedure Erased on verifying the pcssage of six tirfting pulsm betweesi each such specific 
mark is effected o Utilised Ibr this procedure is the £K (word counter) -^ised also In the mark 

track writing process,. 

The EK is present at the same time tliot a block mork Is defected (pf TP2|> The £K Is rotated 
hy TPO's, After six such rotatlom, caused by sIj£ successive TPO^s,. the EK is returned to Its 
Initial condition. As each inltlcil position Is recjched, a n&w specific block mark should also be 
presents Thus, assuming no error, the Initial condition of the EK and the detection of a specific 
block mark should exist concurrently.. Should the two not exist concurrently, on error hc« 
o«:curred ,, 



SIrsce fhe £K is shifted Qf TPO, and since the wir»dow register is shifted at TPl, the concurrency 
of the Inltiai state of the EK and the existence ef the specific biock mmk is valid only after 
TPl is issued and only before the fo Mowing TPO is issued. Because of this, the concurrency is 
checked, or strobed (since it is in gate form) at TP2« 

•It should be noted that there are porticulor times during Mscrotape operotlon when any error 
checking procedure is superffuoi^» For instance, during search, errors obtained from portions 
of the tape not yet read or written are irrelevant . Simiiorfy, in the RIM node, the WRTM 
ff«>de, and the MOVE mode, any MTE is also lrr'3levont» 

for the above reasons, the negative (for error) output of the error detecting circuitry is 
cicimped to ground and rendered inoperative unlc^ a part icu lot* mode such oi write, read, 
*fr?te all, or read all, unc lamps it. 

Irsdicatlons resembling errors, but not errors as such, ore eliminated by cltsariig the window 
'Agister during their "presence" r In this respect . I he two areas on the mork tiiack located 
;ia«3t- the block mark mc^t resembling errors ore suppr^sed. 

During the interval of time which elopses betwec^n the start of tape operation and the attain- 
ment of proper tope speed, the synchronization signals for the EK me nona^:{$i;3nto Thus, 
etor-detection cannot be performed. The B^tAF flog Is set by the block mork aid is used to 
ijcite out MTE*s detected during this periods The tape system, when in this condition, would 
fK:!,'inoliy be in the search mode, rendering ^:ror detection superfluous, as described above., 
However, when In this condition, the tape system may be in the sreod mode,. The BMF flag 
h then cleared by the clear window pulses « 

Transfer of In foT motion 
i.n addition to furnishing information for, or receiving information from, the tope, the AC or 
to can also forward a portion of its contents to the control unit for purposes of control only. 
iy means of lOT ir^tructions, the computer is able to select a tape unit (1 out of a possible 8 
plus zero,or no unit), direct the motion of the tope, and command one of several possible 
modes. The selection of a tape unit is control lo<i by the arrangement of bits 2 thiough 6 In 
the AC or lO. These bits are loaded into the selection register by the mmse instruction. A 
gic?und on any of these lines indicates « binary ONE« 

LccsrdContiol Instruction - The mmic instruction, or load control instruction, if formed by the 
arrangement of bits 12 through ]7 m the AC or lO. These bits are transferred by means of six 
Hnes to the command logic circuitry and the motion control circuitry » This circuitry then 
frunslates the bit arrangement Into a specific fape direction and a specific equipment mode 
•^iove, search, read, write, WRTM, reQd all, w^ite all, and read In mods). A ground on 
^ny of these six lines represents a btncary one. TKeo'e ore eight possible modes which con be 
ccmmanded by the command to the logic circuitt /. 



Hmlng r^uises and Moi k Track InkttmaUon 

Like the accumulator or lO, the tope con fijmisl" information to the control unit for control 
purfx>5e$ only. This information comes from the work and timing tracks ottd h not passed through 
?o the computer as data information « Instead, It is routed to the timing pulse generator circuitty 
cand mark detection network (and window register). The information so routed consists of the 
aiming putses and mark track informotion derived from the tape, 

fhe timing bits from the tape are picked up from the bus which is connected to a particular 
timing trock head by the selection circuits, fed irhrough a read amplifier and forwarded to the 
iiining pulse generator, this generates three timing pulses; TPl, TP2, and TPO« These timing 
pulses are forwarded to oth@r circuits in the contiol unit, 

t/i-mk tfock information, picked up by the mark track heads, is forwarded to the mark detection 
**e^-work circuitry* In accordance with the infbri"nation received the mark detection network 
c ^rcuftry issues signals signifying that one of the? various mark codes written on the work track has 
fust passed over the head« 

O'l^erating in conjunction with the timing pulse generator is the WRTM clock circuitry. The 
purpose of this circuitry is to write mark track irfbrmation on the tape^ Information is forwarded 
from the clock to the tap© tlvough a write amplifier. 

^oad Static Instruction 

Fhe Microtape control unit transfers non-data infbrmotlon into the AC or ^ O by means of fhe 
mmrs Instruction . Although the bits constituting this instruction are tempofarily stored In the 
AC or I/O, they do nof represent any pa?'t of thj dota work or words o M shown on the oveieM 
block diagram CD-550-0-BD), the six leads composing the MMRS consist of REV, GO, UNABLE 
MK TK ERROR, MISS, and END. The MMRS ccmimand also reads the three flag levels into 
bits 0-2. 

Anoth^ major group of signal leads of Importonce in Microtape system operation are those 
generated by the flag response net circuitry « Tliis circuit Issues to the computer the data flag, 
block end flag, and error flog signals o In the PDP-4, these signals ore used to produce a 
program break request^ enable the skip logic, end are sent to the AC on a MMRS^ 

sn the PDP-l, the data flag st^at (MMDF) Is an indication to the completer that o particular 
<d«to word being read or written Is ossembled and ready for transfix* The block -end flag 
(MMBF) Indicates to the computer to unload the check sum If reading^ oi to load the calculoted 
check sum if writing — Indlcatlom to which tbj computer can respond by Issuing a MMRD 



iinsh^uctJon or a MMWR instruction. An error flag (MMEF) Indicotee to the computer that one 
of four error conditions hos occyrredi accompanying th?s error flag signat is the MMRS format 
fdescribed above) stipulating the type of erix>r responsible for issuance of arror flag* 

Gei^ction^f G>r>te^ol ^sgom^ 

'in general, the timing relotionshlps between the computer and the Microtape system Is governed 
by the ordinary program break control function o That is, the computer selects the mode of 
Microtape system operation by furnishing it with a MMIC instruction; this Instruction directs 
the Microtape system to seorch, read, or ^vrlte. The Microtape system, in accordonce with 
mode generates the flags opproprtote to the mode. The generation of flags ond other responses 
cominues unril the tape is stopped by command, the mode is changed, or the tape end is reached. 

Che Mscrotape System control is in targe port baed on actions caused by reodirtg of the mai^k 
tr^jck^ These actiom consist in the main of the Initiating flag signals.. A block mark is de- 
fected each time the tape heeds encounter the haundary between dato words « Depending upon 
me type of mark detected, and the mode of operofion, a Hog signal Is Issued, for example, 
in the secich mode, the data flog is issued if tht block mark Is detected at TP2, The block 
rnoik and the TP2 signal ond its attendont flog cciuse issuance of the interchange pulse, which 
fih\fh data between the shift register and the lR<^>ut register « 

SecKching 

ill the search mode, block number codm c^ reod from the tape ore ibrworded to the computer 
im- comp<rison purposes « Such foirwarding is occomplished by means of the Interchange pulses 
which transfer the block number codes ft^om tape to the In-out register » During search, such 
tramfers occur every 53 milliseconds (for a 256-*<ivord block). Each block number code so 
tiomferred is accompanied by the data flag. Should the computer fall to recognize the dota 
ffdg before the n&if raise data flog pulse Is issued, an error flag signol is Issued n This flag 
siiiPiGl is generated by a CD gate 'i^ich has as inputs the RDF signal and the DF signol „ The 
output of this gote sets the miss fllp-flop to the ->NE state. The encountei ing of on end mark 
ojjiomotically sets the end flip-flop and the go flip-flop is reset, stopping the tape<, 

Writing 

lite commonding of the wi ite mode by the computer results in the issuance of o data flag by the 
confros unit to the computer o The purpose of thli flag is to indicate to the computer that the 
1,1 "Out regbter Is prepared to accept o word from the computer for writing on the tape o The 
computer that transfers the word to be written to the in-out register by m6ons of a M/.AV/R 
isommandc The MMWR command e>gtingui$hes th'> data flogo (The WDA level results of a ORing 
or the block start and data nKirkso This level appears when the write dot© flags are to be roised J 



' ;>>•; the sompyter, dyririg write^ hQ% iromi-mrQ'i^ *?. wo«d i«to the iint-oyt" leglsief , the woni h 
'-'-.im "immchAinci^d and sbiffed.> This proces-s reqi»?r«s between 140 and 480 mlcror»acofids^ depend- 
?ji,::j oo speed ©iiid progvam Hmlrig.. Diffflng fhh flme^ oelthei" the stop mode nor f-be read mocle ««ift 
^:.- nomrrsanded- Should tha campuf-er direct frha wi'ffm?? of infoifrffif'lori cafceedlrtn « bi'©'.'*t fen^jftli,, 
•.*ic Mscroi-epe system ?^espi>nds by shifting to the fe«idinf:| mcxie vlri the block mr%d twmai. mtn'tma 
.,' ~GV"©rse check •mm, ond rofsmfl th« first ftci<3fet the Microfapa systoTtt then rev«gfts to th^s wriftj- 
. . '-ie Ciijcl y*i( lT.es TP& for shiftlnq r^js'poses m #,1t-m.ci^ 

" '-ic€^ the ciOi'nmand to stop vf/rftln.ja Is inhibited It the boundorv realstai' b*h^/€*a«i the la^t fW?-^ 
^iu.i cincl the check sumsr any read command gfvtJii during this time is fcjmpojwsly held m 
■ ""i-v'anc©. M the raislna of the- block flcf^ fVsac mode), e mmimum delety of 2^^0 t^MlHonnl 
jsicirosecopds Is necessary tn oi'6Qr thai a stop corirnand b© ccnied out, 

rv-ry into rhe read mode is accompanied by the l^uance of data flogp; signifymg readiness of 
nsrfs tor transfai" to the compMtar. The data flags ore gen^cted hy the RDA signcsis ond th<P 
l'2 pulses. The RDA signafs. In turn, are genemted by the OR formed by combining of f-h« 
Of. D2, dcsto mark, m ©finals and final slignals^ 

: - - fkjigs are lowered by the computer-issued hAMX> signals.. The MMRD signal strobe* the 
.,;- ^ in the In -out register Into the computiSr = 

riichJng lft>m Write to^ead Mode - In the read mode, any switching to the write tt^d^i while 
/Hhtn a particular block couse the Ibl lowing to occur. The data flag sreod rnodel signify mo 
., . eadsness of the word In the In-out register foi trorisfer to the computer Is lowered by «i« 
' rMX}.. Assuming an MMLC (write) Is Issued fust ftflor to the transfer^ the first word to be 
• rTen In the n&m write mo<A<^ h written In the third word spoce SDllowInt:! the word space hom 
/rJch the last word wos t^id. Switching from r«sed to write within a block nee^sstrtt*^ the \tw^- 

i^o word spaces f which ore neither written inSti or read from. The fit^t dota flog r0i«ed 
, i*\ rh€- switchover Indicates that th® last word ri?ad has beeri trarssf#»^rad to the computer, oac' 

-'.I Tie second word to be written can be releosecf by the computer, 

> . .-! h an sKception to the cfboves If the fliist wcrd to be written ai^ef iwitchover occviples 
•:. i-:r -Itja'i 'wotd space In the block, an RBF Is raised. Also, if the first word so \written f«Hs 
-n,vs the chack sum word space, no fla@ is Immedlctely raised; Instead the ne)«t flog Is Issued 

. ..»- <^m'k of the neKt block- 



Amy BwHchmg from wrifr© to r@ad occmt m tli8 b^uncbry region foHowing the lost word loaded 
for writing « in this boundary region, o dummy fb.9 signal Is is^vued. Howev^w, this flag signal 
eorresponds to iio spfsclal action; ibis flag is iow'ared when the fiist flag for read is rojsed, 
Because of the switcliover. no vol idify check of the firsf fhtee or four war<k read Is possible. 
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SECTION 4 
INTf:RFACE 

Tills $®ctlon v/lli be £»uppf ted af a later date 



SECTION 5 
MAINTENANCE 

sAalntBncnce of the Mlcfotope control and tramport consisfs of pmcedures ftepeated pe'^lodic- 
aiiy cs preventive maintenance cs well as o^rrecfive malnfeiKince if equipment should mQl*< 
function o Maintenance activities require fl^^e items listed below in addition to stondord hand 
$ools, cleansers, and test cobles and pi>x>bes. 

TestJ'nstrwnents 

3 a Tekironix Scope 

2o Type CA plug In 
3. Typa E plug in 

Ie$t Pi'ogrannf 

flicker 

&^erclseff' 

iVicrotog 

mEVENTIVE MAINTENANCE 



l^rav^itlve maintenance consists of tasks performed prior to the initial ope^^ation of the equips 
ment ond periodically during sfs operating life to ensure that it is in sotlsfaciory operating 
a>ndit!on^ Faithful perfoemance of these fciiks will foiestall possible future failure by cor<* 
Heeling minor damage and discovering proge^ssive deteriorotlon at an early stoge^ Oato found 
dyring the performance of each preventive Hiointenance tcdc should be reco.^ed in o log bdoko 
Analysis of this data will indicate the rate of circuit operation deterioration and provide in-* 
foHHiotion to determine when componenis sltould be replaced to ptrevent failure of the equip- 
ntento 

Cisaning 

Cl^on th# exterior and the interior of the etiuipment cabinet using a vacuum cleaner o^ clean 
clotlis moistened in nonflammable solvents 

Clean the head and guides with ^b proper s^^lvento These ore such an Ampex Head Cleaner 
or Freon So Check condition of guides ond heed at regular inteivctlso Always handle the 
tape with corOo Oeasfss tend to destmy the magneHc coating and dmt is a common culprit 
when dealing with magnetic tape systems « 

Visual Inspectlou'^ 
Visually Inspect the equipment for compfetetiess and general condltSono Repaint any scratched 
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or cofiToded ama$ wUh DEC blue i^weed pomt number 5150-865 ov DEC gray enamel iiumbcir 
3277-ill^559 Inspect off wlrlsf^g and cables for cuSs^ breaks^ kaymg, detecloration^ kinks, 
sUQin^ end mechanlcai security « Tape^ solder^ w '/©place any defective wiffimga Ir^pecf the 
foi lowing for secMdlys switches^ krKjbs^ |adcs, €c-onecfors_, t!'amife?me&'i, fan^ ccpccltoj^, 
lamp C8ss«3mblle$^ efc, Tlght©ii or raplace os (required „ Ij^pecf all racks of logic k> asfiire 
that each module Is $ecumiy seated in its connectoro Inspect power supply capac?ta.f/s for 
leaks^ bulges^ or discobraJlono Replace any capocltoins giving fhes€i signs of mal function « 

N^-gmal ^Checks 

Marrglnal Checks ore parSbifmed to aggravofe bofderlin® circwit coridlllons wltlnin ilm con^ml 
logic So produce ©bservcble fcsulfs, Therefbr-s,, cond?friom caused by mairglnal componants can 
he corj'ected difrlng scheduled prevenHve maintenance to fo^^esfall possible futt?re ®<|u?p3Ji©n»' 
failure o These checks can be used as a frifoub I ©shooting aid f© locate mar^iinal of mf&milH-®m 
components^ such as defeslorai-ing transistors ... By recording the level of htm voltage at v/bkh 
circuits fall^ progressive deter iorrot'lon con bti plotted Giyi expected fei!ei.fe daf-es pcedlcfedo 
Therefore^ these checks ps^vide a meons of planned replacerosnf o Hie. checks ore pmfmmed 
by opeTating the logic circuits from an adfustable ©Kternol power supply^ such as the DEC 
Type 730 Duo! Variable Power Supply* 

To perfoifin the checks: 

I . Set frhe "MO MC/OFF/-15 MC switch on the marginal-check ji-H^wer supply to the 'HO 

MC poglitiojfflo 

2o Adjust the output of the margimal-check power S4ippiy m thot tfie /vi^RGIMAL CHECK 
voltmeter indicates 10 voltSo 

3o Start MScrotape operation in a normal program or In a '.'O^tine which fully uflilises the 
ciircuifs in the rc?ck to be is^esfedo If no fm^gmm h suggested by the normal system appli- 
cation, select an appfc"opiTiate masntesionce; routine o 

4o Set the top iioirmal/marginal switch to the up |Xitsltlon o»> the oock fo km checked „ 

5« Decrease the volt marginal-check power supply outpijt 4intil rio.' mal system operation 
h interrupted o Record the marglnril-chedr. voltage o At this polnf imifgirml t^'onslstore con 
be located ar*d replaced^ If desired » 

6, Start operation o Tl-jen incireose the volt marginal-check supply oufiput until no^-mal 

operation is interrupted,, at which point recoird the nstarglnal-" check voit'ogeo Transistoifs 
can again be located and replaced ^ 

7u Return the top rioe-mal/morginai switch to the down positlono 
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Ba Repeat steps 2 through 7 foT the cente™ normal/marginal switch or. the logic rack being 
checked^ 

f o Set the +10 MQ/OFF/- 15 MC switch or* the mc^^^lnal'-cbedc powee- supply to the «• 'S5 
MC petition and adjiisf tha outp«t until lf.'e MARGINAL CHECK volfmeter rrdkctes 15 
volts o 

10. Repeat step 3 r 

1 1 « Set the bottom normal/morgliKf! swifc;h to th© up posltlton fm- the rock to be cbeckeci, 

l2o Repeat steps 5 and 6, then return the boti-om nooTOci/marginal switch to tlie down 
position o 

13, Repeot stf^^ps 1 through 12 for each m^xluJe rack^ fo be t«^^@d.. 

14= Adjust ^»c output of the marginal- ch^sck power siipply to zero volts and set l-he 
+10 MC/OFf/-15 MC switch to the OFF laosiflono 

Maintenance hogronis 

ft-ogroms are available for detecting enfosi In the Micjotape control mid muy be med with 
marginal checking o Microiogj. consisting of five subrouflnef*. Is m^d with the PDP-4n Hie 
Mficrotape Rocker and Bcerciser progToms pmro^tm similar functions for the PDP^lo See Secfloti 
2 fot' a desciriptlon of the maintenance routines ^ 

l%rlodlc Adlufitment of Slop Time 

A Microtape unit Is commanded to stop by tha action of energising th© '^top relay.. This re!oy 
h(K a single normally closed contact on St which caoiries the holdl*^ cii?j®t# Its the go relayo 

Iherelbre,, i^after 15 mlllkecomfe) the go m\&f dmp» out followed,, after a delciy^ by the 
tJinier reloy.. The time between go and timer ds'oppSng ouf defines a "stop puh®" which m 
c;aosed So drive the trailing moto" and stop the fap©» If this sSop puis® 1^* loo long the dnve 
m^&f^&s rather than stops.^ and If it h too sho^t, Irh® drive does nc.^^ coine to <fes^ afr ail but 
ifatheif coasts to a sluggish slop*, The length el the stop pulse Is det©t?'mlrtecl by the cha:rg® Qn 
the capacitor In the filter network and by R2 which la In seirles with the flma;r mlay colL If 
the drive Is only partially up to speed, a shoSifeir stop puke h desired <, Ofbem-zls® fb© long 
Biop puke will cause a revem© m^w^ tham a S'?opo For this ma$Of\f the chaiiglng resistor, 
-i.}, is included so that the capacitor cborges up at approximately the seme irate that the drl¥'© 
pickn up speed In flie fis^t plac©n The pnx>c©du!re for adfus^ir^ PJ am! R2 Is now oytlmedc. 

To perform the adfi^tment: 

I „ Run a pirogram (soon to he provided in MIcroilogJ which starts the diiv© and aUo%\% If- to 



run for one second or more, and then commai^'s, Hfop^ fol lowed by a piime of one second and 
another run period of one second or inore in ihe opposite direcf8on« This pfogioni then <:amm 
the tape to mck in one direction^ peruse, <roc;k in fhe of-betr dkectlorii, etc, U m$ufm l-hat the 
capacitor across the Hmeir relay has achlevecii full charge regardless ''>f the set^^lng of R'l . 

2o With thU "long erunnln^ lima" progr<ii5^ opieral^fngf adjust i^e appropslcfte potentlomel-e!:! 

(see figure) for a good abrupt slop In either divactlon over the entiiffe reel . 

3o Run the same program^ feuf with the running times cl\anged to 120 milliseconds, to just 
barely get started before commanding a stop ^hlch should last for one second as t^o^e) and 
ad\m^ the appropriate shorf- wnniiig time pot for good f*top tSme^ Repeat Steps 'I and 2 fea' 

check o 

COF^RECTIVE MAiNTE^^lANCE 



The equipment is contfiructed of highly reliable ttfansktofized mo«'iulest. Ifee of these circutits 
and faithful perfoinmance of the preventive mi'iintenance tasks ensure relaHvefy little e«:|fe^lpm©nt 
down time due to faiiurOo Should a malfynctlon occuffv the condition sliould be arjaly.'sed and 
corrected as indicated In the following pmcedmmo For cor/ectlve maintenance f« special 
fools or test equipment are requlre-d other tha.Ji a bsioad bondwidth oscilloscope ami o stoiKiaid 
multlmetefo 

Troubleshooting Random Inlcurniation Bni'oo-s 

A check for strobe timing Is a good flirst step -'.^hen tiroubleshootliig randoj!) Informatloii e-.r^?'C:m„ 
llje position of the TP1 pulse generated from ii-he timing Srack with respect to vhe Information 
located on the Information tracks determines i^ie margins the system bos lo? skew and ampli- 
fisde vairlationsa The TP1 (ipr strobal should bs centered on the Infoim^atlon ccmkjined In the 
Infomiation channels (Figure 8))o Unfortunately, this centeting Is primarily a function of prjeo- 
metefs which are not controlled In the fields The main factors ares the gap v^'ldth of ^be hacFd^ 
ilie velocity of the tape^ arid the switching fime of the head^ 

To a lesser extent, however, the write cu^ir-en.!-, tape tension, and the delays prese?it In the 
ifeadeT and the v#rlfer do affect the strobe tlmoo 

The method foif doing this Is to use a $cope wllh a high gain differential preamplifier such os a 

Taktron^K lype D or £« Ako needed Is a sjhs^flded cable with clip lead:! k> coi'-mccf the preamp™ 
llfler to the tracks undes' comideratlono The Miethod Is to look at any pafpfflcylair infoifmatson 
channel and sync on the timing ts'ack TPFs, cr with ci dual beam scope, look at both the flmlti^l 
Irack output and this Infofrmation signal o ft h possible to s©0 a bit of rMslse rel'lected G?ito f'he 
Input of the infocmatlon ampilfler/s becous® of timing pulies occwrrf ng ct the oytpuir,:. Tl'ils nols© 
too, gives a good clue as to when the sigraal Is being strobed « 
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Adjysl- upper potentiometer of pak CRZ| with long tm% flm©o Adjust lower po&ef 
pair foi'- shorl" ^mn tfmeo Tom all pot^rstlcMBete,^ clockwlse,fbr ciockwisa foir 
more a 
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ger stop pyl$e 
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At the oyfset^, ti^e delay ihrmigh tbe tlsnlug fmck amplifies' sbowld b® mi^imm^ arid csllowai 
fof by cbecklng the zesro C'^os®!?:^ of fne mpfJt to th© tiit^liiig rirack af;,ipll{^fe" and those- a^r '-j 
5tuiTpy¥€, It' I'he oy^tfiuf wave form I& not of iiC^% duty cycle or if fk^ tvm sicl^ts m 'nm twifch 
$limAimiB(xdy h%' low level ste-ak (yr;« tvi«j orler^yotlow plug to check/ 5^3 fiiiiliig frrock RecK:; 
oiifipilfier ki»bs may ha^m i'o ibe Cid|sj5led., 1/ hci-i; ne^/®- been iiecejisciif/^ tewevsT, fo oclfyil 
p-jfise In ihe field o The time deloy o^ sl^c rc^^d^r amplifier slioylcl bit; :i^tei;?ci€:f€:d i'miT^ i-lii? -'^iiiie 
itelciy*? cb»ciirv®d Irs the nc^xf om} al t-he moc«5cluf'e to acbfeve ari honest opfM'C'feGl of v^/hstt ^ihc:. 
aifitput of the Irsfosiisatlon cUquI ampUUem wil b© sf?f^becl.> 

^merpretlr?g the resylfes 

Rlljlit ciinrsrit too big c©i.rt,iape reiyrn dlr®cflofi a$ writteri and 

l-Jaod too fast caT'lage rafvm Strcjbei @^rly whairs recciEiiif? m op^sf-i^^ 

llafj© too slow 4i"'m^flon 

^Iwliig I'.t^ck ir'eocl omplilar delay kK> Sfmbs^ late In ^ifi'he^f di''e?if'iofi 



kcfpf at a roloimyfti^ it I* Hi^cf^aLfjftd' thai c pfijvh^am'ng pa r» p ok 44^- i i^ ' z^oi\-A o nc^ ^t ■< 
owe EpcsifiJ ffiodyle Otf m^mh *^ cot^'ponii^i^ «rh di can be Injcri^i la?? Ho a :srf,:'5 ^'h.? r> » 4= - 



"•_;^ «'_._, 






Involves oiodul© removal by me^ris of cs Type i960 System Moclyl© Fuller, insert km of m Typ® 
19.S4 Sysf-em Module Exfendet" into t-he logic rock/ irssertlon of the syspect module m Hie module 
extender, arsci oscsiloscope slgr«ol tracing of fhe module with the eqyspment energised csrd 

Stcatic and dynomsc circuit froybleshooflng pfocedyrcs may he performed c^f- a bench „ Visually 
impest f-he module on both fh© component side cind the pinled-wlrlng side fo check for short 
csrcuiii. in the etched wiring ismd for dsmogad com^aonesiH , If this impecfion fails to reveal 
the cause of trouble or conftrm, c* fault condttiioo obses^ved^. ysa the multimeter to mecsure 

CAUTION 

Da not use the lowest or highest resistance rcsnges of the multi- 
meter whers checking semi-concbcfor devices « The XI range is 
suggested o Failure to heed this wcming moy result tn damoge to 
cormponentSo 

Measure the forward and revei-se resistances of diodes.. Diodes should measure approj?5mote!y 
20 ohms forword and more thon 1000 ohms reverse ^ If readings In each direction are the seme, 

isnd no parallel paihs exist, replace the diodes „ 

Meosure the emitter-collector and emitter-base resistances of tronsistoiiti. Most cotastrophic 
failures oi°e due to short circuits between the collector and the emitter or are due to an open 
circuit in the bcsie-emlttsjr [Xith« A good trofisistoF Indicate on open circuit in bc*th direction 
beJ-ween collector and emitter. Normally 50 to 100 ohms exist between the emitter and the 
b^s»a or bet^veen the collector and the base m the foi'w^ird direction, and open -circuit condi-- 
tionj ej^Jsf in the reverse direction. To detersnine forwcsrd and reverse directions ci ftramlstor 
can be considered as two diodes connected bcick-to-beck . In this anology PNP transistors are 
considered to have both catf-odes connected together to fog=m the base and both the emitter 
and collector assume the function of an anodes o In NPH transistors the base is assumed to be 
ci common-anode connection and fcoth the emitter and collector are ossumed to be the cathode.. 

Multimeter polarity must be checked before riieosuring resistances since mony meters {including 

the IViplett 630) apply a positive voltage to the common lead when In the r^istcnce mode. 
Note fhaf although incorrect resistance (;eadi;^gs are a sure indication Hiat a transistor is de- 
fective, cosTect readings give no gucsrantee fmf the transistor Is functioning properly. A more 
reliable Indication of diode or transistor malfjnctlon Is obtained by using one of the many In- 

ejcpenslve In-clrcuit testws commercially avt liable ... 

Damaged or cold-solder connections can qIso be located mmg the multimetero Set the multi- 
meter to the lowest resistance range and conrect It across the suspected conneciion .. Poke at 
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the wli-es or eomponenSs «:iroyifid the connecHGn^ or alfeinair^ly rap Hie module light ?v cm q 
wooden surfcice, and c«b5'?,?t'"ve the muif'imet€5i fo.r ope'n-"Circutt ifidicafiom.. 

Often S-he respome time of the myltsmc-ter Is too slow to ■rietec-t' Ihe rapfd irons SiSrsts p^;odyc€rd 
by m^mmlUeni' connectmm. Cmrenf infamipftons of vctry sbort durotioi'\S; caused by g?:i ml-et- 
mltl-ent connection, can be defected by connectmg g I ,,5>-voi'r ficishfight bctl^er^ iin s«rJ®s with 
m 1S00«-Ghiii resistor ccross Ihe suspected cor^necflofi o Ct^jfa-ivf:! i^he voltage across tlw ISOO-- 
ohm f^lstor with op c^ciffosr.ope white probmg the connection ..-, 

i>/n«Simic beneh t«ting of moclyfes &<so be pirffo^med through the use of special equjpmeni"-.. A 
fype 922 Test Power Cable and either ci Typ-3 722 or Type 765 Power Supply can be vised to 
^iKCif/glze ci systems module c. These supplies provide Ixjth f^m "^■10 vdc mid -AS vdc op«?rairj?i.o 
tisjpply for the mociyle m well as g«^ounci and *-3 volt sofjrces which m&y be ysed cts slprial m- 
puH. 'ihesigiml ifiputs can be conr^eeted to any termlmi! informally supplied, b)" logic, level 
by means of eyefe'ls pr^'Vaded on fha power cable,- 'Fype 91 1 Fetch Cords moy be y?ed to make 
these coinnecttosis between eyelets on the plug.-. In fhis ^m^nm' logic opm-ixttom cmd volfoge 
mecsyremerifts go!,k be made,. Whers using the Type 765 Be«ch Power Supply. mofgir^Jisf checfa 
rjif cim irsdlviduoil modul® coij also be obtalnei. 

!h all sol'cierm^ aod mis^Adming operafioos In. the re|:«?8r and repicscemeii^f of imTtn.,, 4waid plac- 
ing axcessive sold®'' or fluM, on adjacersf p«fts os^ service H^.ej.. V#i6f» soldediig semi'-ccri'dyiCfoe 
clevices iftroraistorSj- crystal dlodes,f and metallic rectifiersl which may be doiJiiiaged by hmsl, 
the following .ipeelaf pr'ecayticns should be s-akeni: 

a.:, ike a hast slnk^ sych m q pai; of pliers.^ to grip th© leod h^fwrnen the device 

dfid the foinf being soldered, 

b... U$a o •d-volf soldeffiiio Iron v/ifli cio Isolaliors trorisformsr , lis© thsi smclfer so!d€r~ 
mg kon odeqyate vm the woifk „ 

€.. Ferfofi'm the soldermg apes^'oticn m the shciiesf' possible tfro-e^. t^^ |>r8ver«t dm^t^ge: 
to the competent and delmnmGfion ©f ^""he mndule et'ched wlrhigo 

When any part of the aqylps^ent is renKwed fo5- .reptilr and r©plaeement.^ m^ske sura f'haf ol? 
leads or ^/Ires which urn umoidBmd^ or othewlse disconnect ed, m'e legibly fagged of ^mifkmd 
for identlficfisfion with their n-j^pecfhre leii-n'ir.iafs,. Rep!oc0 defe-ctrve composieritfi osiiy with 
pa^rfe of equal or greater quoflly cind foif3r«im:e. 



SECTION 6 
PEi^TINENT DOCUMENTS 

PUBLi<::7VTiONS 

The foi lowing doctiments serve as source matersal ard compleman^ the ififaiiwcHoiii In this 
manual o These pubUcatSof^ may be obtalried^ kom the nearest DiglS-al office or from: 

Customer Refctions DeporSnienf 
Digftaf ^ulpriienl' Corpomtlon 
146 Main Stfeet 

Maynafd, Mojssachusell^ 

Qo Digital Modules Caf-alog, A«-705o This book contains mfomia^lon pmfatmng 
to the fiunc'drion and specificaSlons for the basic modules and accessories ctm-' 
prising the Microtape Contml Type S^o 

bt, MlcroJope b'ocbure^ F-03-550,, preserils a general desa-spJson of th© Mi«otape 
system o 

e„ PDB-4 Handbook^ F-45A, gives progrommJng infoffmafion for Mkrctape med 
with the PDP-Ao 

do PDP-1 Hamiboovk^ F-15D, gives basic iOT programming Irsformoi'ionr. 

eo Silicon Modules 6000 Series, C;'»6000^ describes tlie specs Bcaflons ami fynetloRs 
of Digi^x2i"s silicon sysf^em mod5j;!es« 

UmAkY PROGRAMS 

llie following progrqmmls^ brochure© ore ovaifabl© now and may be o«i'clef.'cid from 'the Digital 
Pfogrcm Library at fho addr©^ given oboveo 

r'DB-4 Prograwss 

Oo Mlootflevev 4«2^iO, allows the progrcsmmsT ft) sove areoji of «'j©*worf on 
oRi MIcrotep® and quickly re^fl«jv© such lnfoiiBol*Iors ttsing i'h® toggle swisches 
■ on ihe PDP-4o 

bo Mlcrotog^ 4-46- iO# describes -mdom programs to defect ar^y mto'i^ In M?crci- 
tape csntTol o 

G» Mlcrofep© Sybroufisies,, 4^45™ iO_, ore programs which allow ^he pfogmmmmr to 
reod^ wf'l^e^ or search the Mlaofepe wsing prev/riffen and felted subroul'ifn^s.:: 
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Oc Micmfope Control PGM,, 1-26- ^O^ Is a subfoytlne which Uamfem dafa to or 
wQtti MiCfOtapOo 

bo MiCff-ofcipe Foffmaf Packf 1-i27«iO^ write the made iTock^ ^Imlrsg Irack, and 
block Rumb©s^ from to 1077p on fop^o It also allows the opefofor to check 
the tape after It v/a& wrifteiio 

cJo Oota Transfer Test^ l-128-IO^ i'^ables th© operotor ix> check dafo tsansfeT fo 
ond fttjm the computer arid the /4icrotape asntio! o Hits program also iiidScatas 
which flags ore being detected during the testo 

do Microfape Rocker hogmm,f 1-12^10, allows the user to osciliata tape over a 

desired arreo for debugging pwrp:5sesp 

#0 Mici!ofape Bcercfeeav 1"»130-IO,, evoluates the peHwmafica of Microtape end 
deteirn^ifses ihe fiatw'fo of any eri-ors thai might occyro 

fa MJcffotape Dump and Retrieve^ l-ISI^-SO^ allows the operat^ar to sSore data on 

Mlarotop© or retrieve data fe-om Mlcrotope uslrjg the TEST WORD swfl'chasc 

0* &ror Message^ l«-132-§0^ funcfiof^ with a Mlcrotop© cosiitrol to type oyf 

errofs on the on-line type^ft^lfer,-. 

ENGSNEeiNG DRAWINGS'- 

Eoggneerlfig drawings In ^e fol Sowing list or© supplied with each Mlcs^otap® system as an a!d 

^ undefstandmg and maintcflning the cor^t&'ol €md tramporto 

Module Schematic!; 

RS»10]i Diode 

iS-1105 iiivert^ir 

RS-1802 Ralay 

RS-4I02 inverter 

(I;S«4I05 inverteif 

ES-4113 Diode 

RS-4114 Diode 

R$«41I5 Diode 

m-4U6 Diode 

RS».4!17 Diode 

RS-4127 Capacltor«Diod®« Inverter 
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Model Schemcjiflcs CcoriHnw^l 



II^.S-.4129 


Capacitor-Diode- Iriveftef 


iRS«'4151 


Binas-y'^fa-'- Ocf a 1 Decodi^iv 


RS-.42D2 


D?jal Fl8|>-Flop 


RS-42U 


QwadrypI© Flgp^FSop 


ilS-4228 


6"B?f Sridyf Register 

3«>8i^ Shlff Rcsgssfer with Byffer Regls^ 


ilS«4260 


Ivlo'rk Track Decodeir' 


tS»4261 


Block fewest D^codeip 


I^S«43)I 


Deloy 


RS-.43D3 


Irtfegrafliig Oi»-Shof 


IIS«440I 


Cbck 


RS-4410 


M$e GesMsrottor 


1^4523 


Mafichest©.' Roodar and Wi4f®fr 


ES«4604 


Pyise AmpilBer 


llS-4605 


Pbisa Aiispilfte" 


RS-4606 


Puhm AmpMfwr 


RS-4^72 


BCD light Driver 


RS«46SD 


Solerioicl Drl¥@3' 


fl:S«61D2 


Iwierfm 




ic^glc 


IID«.D^55D-a-.BD 


Block Dmgmm^ 550 G^nkof 


as-D-sso-o^-ci 


Coi'jfmi Plflnl!* 1 


SS«D«550-0"C2 


F»og l^©s^K>m® Dotes Coriffol Gufpu^ 


fiS-E-5S)«-0«iN 


In Infonmafmn HandUng 


&S»D«.550«0-"TM 


IkA Cof4mi Puhm, 


iS»D-550-»0-'W 


W Mark Trock Decoding EnroiT 


T0^D».5S)-(WTD 


Timing DlagiTam 




l^/lodule Location and Wiring 


..UAL^D^SSS-C) 


UtiSisaflofj Modyle Llsfr 


Wl«.A«550«.0-.2 


Logic Wfmg (42 SheetsJ 


Cl«.A-5f^0-'3 


Cable list (^ Sheets) 


PV/-.A-5S)»0"..4 


Bower Wlrlog 


WL»A«5fI>"0«.9 


Ground (4 Sheets! 


C;W~D-25326 


Cbcssis Wiriog fo.]- Type 555 Transport- 
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